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NEW BY-LAWS GOVERNING SECTIONS OF THE A.S.M.E.: 


aee 


WHAT THEY PERMIT AND ENCOURAGE 


By LOUIS C. MARBURG, NEW YORK, N. Y. 


Member, C 


HE task has been assigned to me 1 
Local 
ot Meehanical Engen 


rarding their history and will 


O speak on the 


Sections By American Societ 


eers, ] will Say Something re 


ymmittee 


n Local Sections 


point out a lew para rib ms. tl <e O 
eraphs that appear of interest stutionery ete i ) wh 
ection with the roetine In the Technical Section of this issue of The at met 
ey ge Pe Journal appear the first papers before the Local 


I will consider mainly, 


however, those characteristics 
ot the new by-laws which seem 
to show a new spirit and which 
recognize modern tendencies in 
the engineering profession and 
elsewhere; and will also devote 
consideration to these 


sorte 


tendencies themselves and to 
the activities they suggest. 
Previous to the acceptance of 
these new by-laws, the Con- 
stitution, By-Laws and Rules 
Society contained but 


sean reference to any Loeal 


Section activity. There was a 
paragraph in the Constitution 
permitting the formation ot 

professional sections and geographical groups, and there were 
rules regulating both in a rather indefinite way, and taking 
little the The 


Local Sections movement inereased rather independently ot 


account of great difference between them. 


these rules; and it might seem that more elaborate by-laws 


were quite unnecessary. The Committee on Local Sections 
felt, however, that a certain amount of uniformity in mat- 
ters of that, 
experience of older and suecessful Sections might be made 
There- 


it appointed some time last year a sub-committee con- 


routine was advisable and furthermore, the 
available, in the form of by-laws, to new Sections. 
tore 
sisting of Prof. Walter Rautenstrauch and myself to prepare 
This 


Local Sections delegates a vear ago for criticism and sug- 


a draft for new by-laws. was submitted to the 


gestions; it was modified in accordance with some of the 
ideas expressed at that time and submitted to the Council. 
After being referred to the Committee on Constitution and 
By-Laws for proper codification and comment, and after 
some joint work between this Committee and your committee, 
these by-laws finally emerged and were passed by the Couneil 


with the Seetions’ approval, it should be remembered that 


at its October meeting. If any details do not meet 


all laws are compromises, except those made by an autocrat, 


which generally please but one person—the autocrat himself. 


THe New By-Laws Anp THEIR INTERPRETATION 


The by-laws naturally contain several paragraphs pertain- 


ing to matters of routine, sueh as the procedure in forming 


Address delivered before the Conference of Local Sections Delegates 
of the Society at the Annual Meeting of THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, New York, December 1917. 


Sections of the Society this season. 

The Sections papers will be continued in the : 
{pril and May issues, and then again in the is- pen 
sues following the Spring Meeting. 
good papers are on hand. 

In connection with these Sections papers it 
is of interest to note that the Local Sections, act- 
ing on the suggestion of the Committee on Local 
Sections, are now appointing papers and re- 
search sub-committees to develop the relations 
between the Sections and the Meetings and Pub- 
lication Committees of the Society. 

This is a significant move 
way is being paved for the complete nationali- 
zation of the proceedings of the Society, so that 
these proceedings will truly constitute a record 
of mechanical engineering progress in America. 
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cedure, to the strength of the 


organization. 


More than these 


is the paracraph al 


Several 


Section members,” grantis 


each Section the right to in- 


clude a new class of member- 


ship, if it so desires—loeal 


members of the Section who 


are not members ot the parent 


Society, Any dues collected 
trom such local members belong 


it means that the 


to the Section, and the parent 


Society has no eontrol over 


their disbursement. Opinions 
will vary as to the advisability 
of permitting this class of local 
membership, will 

mainly on account of the differ- 
ence in problems that Sections have to meet and owing to the 


they vary 


difference in local conditions. Some Sections have such mem- 


bers, others may find it useful to have them, others may not. 
The decision rests with the Sections themselves. 


UskrtL ACTIVITIES OF THE SECTIONS 


On Section activities the new by-laws contain a number 


otf paragraphs. deal to 


Here, of course, there is a great 
say, for the activity of the Sections is necessarily the 


activity 
of the Society. 


Papers shall be read, that is a matter of 
course. It has always been the main function of our Society 
and there is no new suggestion in this. Attention, however. 
should be called to the paragraph suggesting that such papers, 
after being read before the Sections. be submitted to te 


Committee on Meetings and to the Publication Committee 
It is urged that this practice be 
furnish to THE much 


It will also tend to improve the quality 


for possible further use. 


generally adopted. It will JOURNAL 
valuable material. 
of papers read before Sections, because the author of a well- 
prepared address will be assured of a larger audience, par- 
ticularly if his paper is accepted for a general meeting ot 
the Society and published in the Transactions. 

Another recognized activity consists in social functions and 
the fostering of acquaintanceship among engineers, an 


portant and a very useful part of the Sections work. 


im- 


THE KeYNOTE oF ALL SECTIONS WorK—COOPERATION 


Foremost, however, of all the activities mentioned in the 


by-laws appears to be coéperation. Coédperation with other 


\ the perso el and duties olf the local cor littees, the met wie oh 
tlne of election COntripbutions on the part ot the paren‘ 
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envineering organizations, be they local engineering societies 
oy sections of other national societies, and codperation with 
ther organizations of whatever kind, in any enterprise having 
the approval of the Section. We cannot too earnestly recom- 
mend the coéperation with other local sections and the affilia- 
with loeal engineering societies or clubs. The experience 
in St. Louis, Philadelphia, Milwaukee and other cities has 
been so extremely satisfactory that it should encourage similar 
combinations in other localities. The recognition of coop 
eration in other than strictly professional work, which is 
accorded in the paragraphs referred to, is a radical innova 
tion in the policy of our Society, but more will be said on 


his particular point. 


By-Laws Constructive, NoT OBSTRUCTIVE 


Perhaps after my introductory remarks about a new spirit 
expressed In our By-Laws, this short résumé has proven 
disappointing. Perhaps a casual glance over these by-laws 
does not show anything so strikingly novel. Perhaps also, and 
probably, some real or contemplated activity in some of the 
Sections has already been along the lines suggested in all the 
paragraphs on Sections activity. Let me express right here 
and most emphatically, that these by-laws are not believed to 
point the way to something never thought of before, they 
do not contain a single new and brilliant thought; but they 
do. it is believed, take proper cognizance of changing ideas 
and of newer tendencies. They do not stand in the way of 
certain aims whieh should be encouraged and which are 
welcomed by the engineer of vision and by the firm believer 
that the engineering profession has higher ideas than perfec 
tion in the caleulation of stresses and the design of machinery 


and structures. 


By-Laws RecoGNizeE MoperN TENDENCIES 


In diseussing more fully the spirit of the new by-laws and 
the degree to which they show recognition of modern tenden- 
cies, we must take these tendencies themselves into con- 
sideration. 

First, these by-laws seem to express a spirit, not only of 
democracy. but of a particular kind of democracy. Demoe 
racy, Which in its political sense means majority rule, we 
have of course always had in our Society whenever the mem- 
bers were sufficiently interested to use their power. But even 
if members everywhere could be induced to take an equal 
amount of interest in the affairs of our Society, majority 
rule alone would not yet be satisfactory. Majority rule of 
a certain kind is unendurable and more tyrannical than the 
rule of many an autocrat. If vital questions affeeting a 
small community are decided by the majority of fifteen 
or twenty million voters in a huge country, it is small con- 
solation for this community to know that a decision against 
its wishes and its vital interests has been reached by the 
rules of democracy. Not only may injustice result from 
having a government so far removed from those it governs, 
but there may arise a feeling of helplessness and a lack of 
‘nterest. Bertrand Russell says in one of his books: “ The 
modern great state is harmful from its vastness and the re- 
sulting sense of individual helplessness. Even in a democracy, 
all questions except a very few are decided by a small number 
of officials and eminent men; and even the few questions 
which are left to the popular vote are decided by a diffused 
mass-psychology, not by individual initiative.” 


Sections Require, AND Revrarn, SELF-DETERMINATION 


It is this feeling of helplessness, this suppression of the in- 
dividual initiative, which we must guard against even in an or- 
vanization having only 9000 voters instead of fifteen or twenty 
or thirty millions. Engineers in districts remote trom New 
York require an organization nearer to themselves than the 
national society, nearer not only in distance but in interest. It 
is to this need that the whole Sections movement owes Its eX- 
istenee, and it is self-evident that, in order to do their best, 
such local organizations require the greatest degree of self- 
determination and the greatest freedom from outside inter- 
ference consistent with harmonious codperation with the parent 
Society. Sections must manage their own atfairs: thes will 
know their local needs and conditions, and as long as they do 
not commit the national society by any of their actions, little 
control from headquarters will be needed; and, no doubt, 
affairs will be handled properly and to the best interests o1 the 
Sections themselves. 

Let nobody fear that the position of the parent society will 
be impaired by this policy. Let nobody fear sectarianism. 
The danger of our present world organization lies not in too 
little centralization of power but in the excess of such central- 
ized power. Government too tar removed from the individual 
voter is offensive, in fact, it is dangerous. Let us realize this, 
let us have strong sections taking interest in local affairs. 
Home rule, which to so great an extent has been responsible 
for the suecess of our national government, must be the order 
of the day in the world that is to come. Let us have it in our 


Society and in our Section management. 


CoOPERATION AND More CoOperaTion—W Ir Can Do 


As stated, the By-Laws suggest cooperation, cooperating 
mainly with other engineering groups like local sections of 
other national societies and local engineering societies, but also 
with other organizations of whatever kind for the furtherance 
of objects benefiting the engineering profession or the com- 
munity at large. Co6peration with other engineering societies 
or sections, aside from being a necessity in communities where 
our Sections are too small, lends variety to meetings, helps to 
secure better papers, and avoids duplication ot work in many 
instances. But mainly it is to be recommended because en- 
gineers of different branches should come in closer touch, 
should know and understand each other better, each other's 
work and problems and difficulties. They should disc iss more 
the joint interests of our profession, our aims and hopes and 
ideals. They should plan more for joint work, of which there 
is plenty. 

There is standardization, so far almost exclusively done by 
individual engineering societies. It seems that a great deal 
could be done by having national societies cooperate to est ablish 
national standards, instead of A.I.E.E. standards, S.A.E. 
standards, A.S.M.E. standards, and whatever they all may be. 

And do not let us stop at the national frontiers. Let us join 
with foreign engineers to establish international standards. 
We are learning much just now regarding the lack of inter- 
national uniformity, when we are doing so much work for the 
European nations who have different standards, yes, who even 
have different systems of measurements. Some beginning has 
been made, and just now the International Aircraft Standards 
Board in Washington is doing useful work. 

But not only for war is such standardization desirable, it is 
important also in the work of peace. We have entered the 
group of nations which export industrial products to a large 
extent. Our weakness in manufacturing is special work; out 
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strength, quantity manutacture of standardized products. 
ternational standardization would be of greater benetit to us 
than to almost any other nation. 

Cooperation with other engineers will also help us to in 
crease and to exert the intluence of the engineering profession. 
Strong local engineering societies, to which are affiliated all 
the seetions of dhe national societies, are the best guardians 
ot the engineer’s local interests. Cooperation with non 
engineering organizations will also increase the iniluence of 
engineers and will make available to the community their 
services and advice on subjects on which their knowledge ls 
greater and their judgment better than that of the average 
eltizen. 

How far a section or any engineering society should go in 
taking up subjects not closely related to engineering or the 
engineering protession, it 1s of course impossible to advise 
When, however, an engineering society takes an oflicial stand, 
it should be only on a matter affecting the engineer as such, 
but revardless as to whether it is engineering work or economic 


and social legislation 


BROADENS THE ENGINEER, Brings Him in witH 


AFFAIRS 


Hand in hand with cooperation goes the broadening of the 
engineer. Cooperation widens our horizon, and a wider 
horizon in turn enables us to cooperat better. I want to make 
a strong plea tor a broader scope of the engineer's interests, 
for a broader education. 1 mean not only broader school and 
college education. I want to plead especially that the engineer, 
after graduation, continue not only study and interest in 
engineering subjects other than his own, but also in economic 
and social questions, which so vitally affect our work. The 
knowledge we acquire in collegs Is valuable, but the best thing 
we can take with us trom college into after life, as James 
Bryce once expressed it, is the taste for knowledge. Do not 
let us lose that, do not let the young man lose it when he comes 
trom college and when he necessarily must specialize to a great 
extent in order to get a start. 

No period in the world’s history has been so under the in 
tluence of engineering work and development, as the present; 
during no previous period has the engineer himself depended 
to such an extent on economic and social conditions as now 
Is it then not logical to say that the engineer should and must 
now be in closer touch with the legislation and administration 
ot country, state, and City than ever betoré 

The world is moving fast just now. When we are fixing 


prices of tood, of fuel, of raw and partly finished products, 
when we consider contre! and even operation of our railroads 
by our Government, we certainly have adopted economic ideas 
not in tavor heretofore. When the Conference of Organized 
Labor is addressed by the President of the United States, and 
when the executive council of this same organized labor files 
a resolution outlining a foreign policy for the nation and in 
sisting upon participation in the peace conference by labor 
delegates, certainly changes are taking place in our country 
And with it all, these changes seem but small compared with 
those across the ocean. Any class of men so vitally affeeted by 
economic and labor conditions as the engineers must study 
these developments; anybody but him who lives in dreamland, 
must reckon with them. Do not deceive yourselves by think- 
ing that except for the one great revolution the changes going 
on are not so vital and that things may get back to where they 
were before. Try to compare today with yesterday. If you 
ean discover a milestone in the past ten or fifteen years ago 


which indicates conditions as they were, compare and you will 


realize the journey we have taken. You are so accustome 


d to 
plotting curves. Plot, so to speak, your eurves ot ecor 1 ad 
sucial changes with the abscissa time. See how they changed 
from past to present and try to divine where they will lead 


in iuture. 

The question of the standing enjoyed by our profession will 
solve itself if we but broaden and cooperate. In the past the 
engineer has specialized, and with ability and strenuous effort 
he has succeeded in doing great things. But too often it has 
been someone else who coordinated and directed and interpreted 
his efforts and who, therefore, received, and pe rhaps to a con- 
siderable degree deserved, the eredit for success in an enter- 
prise. I am not one of those who believe that adve rising the 
engineering protession is the panacea tor these ills lrue, the 


general public had tor a long time misunderstood the engineers’ 


work: it had considered him quite generauy a in without 
magination. As to the general willingness, however, at this 
time, to coneede the engineer a prominent place, there can be 


little doubt. The war has furnished all the advertising neces- 


sary for the engineer. 


Destrep Resutr WitHin 


It may be felt that I have strayed tar trom Sections By- 
Laws, that I have gone roaming into fields rather unconnected 
with our work as Seetions and Sections Committes But 
the new by-laws are an expression of modern tendencies; the 
committees that framed them and the men who passed them i 
the Couneil were under their spell, consciously or subeon- 
sciously. And as I see our by-laws, they suggest and they en 
courage more democracy within our Society, cooperatior and 
broader interests, a stronger and more worth-while engi: eering 
profession, and service to our country and the world. Certainly 
when we go dreaming on these subjects there is 
imagination and no measure for the enthusiasm and inspira 


tion which we may derive 


A conterence ot Oho engineering socielles Was he It 
Columbus January 29. The meeting resulted in the forma 
tion of & permanent organization named the Association of 


Ohio Technical Societies, with Clyde T. Morris, professor of 
civil engineering of Omo State University, as president and 
C. E. Drayer of Cleveland as secretary. All local societies and 
local sections of the national societies in the state, twelve ir 
all, were represented, except one which has since indicated 
ts desire to be ineluded, so that the representation now in 


all 
Resolutions were adopted endorsing the ten cardinal prin 


I 


ciples adopted by the Committee on Engineering Cooperaty 0 


at its econterence last Mareh; urging loeal societies te endeavor 


to have at least one engineer named on any board having te 
do with the expenditure of publie funds where engineering 
experience would be of assistance; and endorsing the report 
ot the Inter-society Relations Committee of the Cleveland En 
zineering Society suggesting that the national societies consider 
as a prerequisite to membership that a candidate show member- 
ship in an accredited local society. Employment, participation 
in civie affairs and statutory regulation of engineering practice 
were discussed, the last at length. 

All delegates seemed to recognize that regulation by law of 
the practice of engineering is coming, and that if engineers 
do not recognize this situation and do the lawmaking them- 
selves, somebody else will. 
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™ ASOLINE engines, of the kind at present produced 
in large quantities tor airplanes and motor vehicles. 
turn over at 3000 r.p.m. or taster. The torees 
necessary to induce and maintain these speeds, as well as other 
forces closely associated with high speeds, are numerous: but 
with a partieular object in mind, this paper will be confined 
to the three most important groups of ftorces—the pressures 
due to the gaseous mixture, the inertia forees, and the centrit- 
ugal torees. The smooth running and the life of an engine 
depend mainly on these three factors. 
The reciprocating masses linked to the erankshatt will be 
considered as one mass concentrated at one point in the axis 
of the cylinder. This simplification implies that the inertia 
forces are, like the gas pressures, acting primarily in the diree- 
tion ot the cylinder axis, a condition that permits arithmetical 
addition ot both groups of torees. To the same category be- 
longs another group of forces which, according to a_ well- 
known law, has its origin in the angularity of the connecting 
rod. The different component forces have been determined in 
respect to two engines of equal capacity for 24 crank positions. 
These positions are uniformly spaced at intervals of 30 deg. 


TABLE 1 DIMENSIONS AND WEIGHTS FOR ENGINES OF SIMILAR 


DESIGN 

S1X- ‘I welve- 

Cylinder | Cylinder 
Cylinder bore, in 3 75 3 00 
Stroke, in. (=bore x 1.667 6 25 5.00 
Weight of reciprocating parts, lb. (one cylinder 1 07 2.60 
Weight of rotating parts, lb. (one cylinder). 2 40 1.93 
Weight of rotating parts, lb. (two cylinders 86 


and comprise two revolutions, which constitute one complete 
eycle in ease of four-stroke-cycle engines. 

Corresponding components when combined as resultant 
forces and graphically represented in magnitude and direction, 
yield irregular characteristic diagrams with which every engine 
designer should aequaint himself. 

As subjects for investigation, medium-size six- and twelve- 
cylinder engines, both of the same cylinder volume, were 
chosen. Both engines are supposed to be similar im design 
and up to the same standard of construction. Some partieu- 
lars relating to these engines are given in Table 1. 

Fig. 1 is a foree diagram pertaining to the six-cylinder 
engine. The concentric circle is a graphical representation of 
the centrifugal forces acting on the crankpin at a speed of 
2700 r.p.m. The combined gas and inertia forces as above 
referred to are represented by the irregular polygons. 

For instance, O-3 of this diagram represents the magnitude 
and direction of the combined gas and inertia forees if the 
erankpin is in position 3, that is, 60 deg. from the top dead 
eenter. For one complete cycle the different strokes are rep- 
resented as follows: 


1 Mathematical Research Engineer, Pierce-Arrow Motor Car Com- 
pany. 
Abstract of paper presented at a meeting of the Engineering Society 
of Buffalo, Automotive Section, October 24, 1917. 


PROBLEMS OF CRANKSHAFT DESIGN 


A Paper in Which Mathematical Deductions from Examples from Prevailing Practice Are 
Utilized to Derive Factors of Safety and Other Specific Values 


By OTTO M. BURKHARDT, BUFFALO, N. Y. 


Power stroke, by torees ©) ] to O-7F 
Exhaust stroke, by O-7 to O-13 
Suction stroke, by O-13 to O-19 


( OM pression stroke, by to O-l. 


To obtain a clear picture of the total forces acting on a 
erankpin, we must combine both diagrams as follows: O-l otf 
the polygon with O-1 of the coneentrie-cirele diagram, and so 
on. This yields the diagram shown in Fig. 2, which represents 
the magnitude and direction of the resultant forces acting on 
the crankpin of a six-cylinder vertieal engine. 

The combined gas and inertia forees for one unit of a twelve 
evlinder engine and the corresponding centrifugal forees are 
diagrammatically represented in Fig. 3. We observe that these 
forces are much smaller but quite analogous to those give: 
in Fig. 1. The combination of the gas and inertia forces with 
the centrifugal ferees yields the diagram shown in Fig. 4, 
which represents in magnitude and direction the resultant 
forees per cylinder acting on the erankpin of a twelve-eylinder 
engine. It must be borne in mind, however, that in the case 
of the engine under consideration, two single-cylinder engines 
are acting on one crankpin. We have, therefore, to superim- 
pose two diagrams so that their vertical axes include an angle 
of 60 deg., as in Fig. 5. The erank positions 1 to 24 in the 
diagram are plotted according to the clockwise rotation of the 
crankshaft. The distinction between the right- and left-hand 
block of eylinders is made through the indices R and L by 
similarly viewing the engine. According to the conventional 
sequence of firing, we obtain: 1L, 6R, 5L, 2R, 3L, 4R, 6L, 1k, 
2L, 5R, 4L, 3R. From this we see that the engine on the 
right is in phase 420 deg. behind the other, or (what amounts 
to the same thing) 300 deg. ahead of it. It follows that we 
must combine force O-1L due to the left-hand engine with 
force O-11R due to the right-hand engine and so on. Properly 
carried out for all simultaneous acting forces, this vields a 
diagram, Fig. 6, representing in magnitude and direction the 
forces acting on the crankpin of a twelve-eylinder V-type 
engine, 

It is difficult to neutralize by balanee weights the effect on 
the crankpin of the torees shown in Figs. 2 and 6. "he reason 
is that the centritugal forces involved are due to a mass per- 
forming a relative motion. That is to say, the rotating mass ot 
the connecting rod does not rotate truly about its cwn center 
but turns relatively to another mass, which turns about a 
center of its own. 

In order to be entirely effective under such cireumstances, 
balance weights would in turn have to perform relative mo- 
tions. This introduces extra friction and complication. 
Balance weights tor this effeet are quite feasible, however, for 
six-cylinder engines, but they are almost an impossibility for 
twelves. The diagrams reveal the fact that the forees are 
smallest in a horizontal direction. This suggests that the oil 
holes in the erankpin should be placed at right angles to the 
radial lines through the center of the pin. The preferable 
direction would be opposite to that of rotation. To prevent 
the oil from escaping, a labyrinth should be cut in the bush- 
ing bearing surface, where the forees are a minimum. 
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CRANKSHAFT DESIGN, 


~ and 6 shows that the difference In 


the 


O. NI. RKHARD 


trom abrupt 


changes in the d rection Of these pressure 
oads acting on the crankpin of either engine is not marked. trom an undue rise temperature, 
The maximum load in the ease of the twelve is 4040 Ib., and The pressure distribution, which jy most Cases je } ir 
in the case of the SIX, 4795 Ib. The ditt rence between the two less imperfect, depends on the ds sign of the eranks] att, and 
is per cent of the former, These loads increase approxi will be disenussed mors In partieunlar later Che character of 
mately as the square of the speed, It the n the twelye evilinder pressures can be detern type ay ol roi 
engine runs at PO4O rp... it is subject to the same maximum these diagrams we » iv deri the mean be ining pressure, 
oad as is thie SIX when running at Ment On Is which. when multipled by the velocity of the 
of this because It is generally Pound ay practice that a Journal and the of trietioy represents the Work 
car with a twelve evlinder engine js geared so that the eneing pended in fricetior 
runs at ao shehtly higher speed than ai hinder ne Phe rise in ten perature me expressed as a funetije 
voulal bye nade ta run. the wor Ourse es to enor 
[hie Hie of erankshatt Margely «oy ‘ 
of the mean pressur resultir from the various 
aeting cdurme complete evele, thus has beep / 
ound to be 15 per cent smaller with the six thay with the / 
twelve It is an axiom in bearing desiey that a eertaj per 
ssible load per unit of bearing surtnes should not be ex 2 
ceeded Nevertheless we shal] not content ours Ives with 
speaking of maximum or mean loads exclusively. a mistake | 
Which is committed by altogether too many engineers who | 
endeavor to design high-speed-engins bearings with a certais | 
speeitic load as their only guide. 
Desteners “ise should not lose whit «of he luet that —+ 
ttent loads sneh as are encountered hich Speea inter 
OMmOUstion engines affect bearings ditferent)y han does 
stendy load It = well understood that a acting eo ff \ 
noone direction Is likely to Cause lubrication ditheul 23/ jer 
ts lo what extent 2 bearing will behave well under the / ] 
elect of a ste ily load j shown by an experiment made hy 
Protessoy (roodmian. Whe states that lias had a jo ru | \ 
steady load of 2 tons (4480 |) per sq. in. the journal \ 
kept temper re oo deg ur. DV streg 
water toreed It that bearine \ \ 
here the subject to trequent and aorupt chanees 2" 
fhe of ru by Lreque \ 
iste Vheretore Is under ordinary e1reu > 
ces either to ave thaetuations wid or to reduee thy 
speeme bearing pressure For instanes he maximum per \ 
ond On crankpins OF slow-ry ier 6stationar, vas \ 
engines and locomotives about 1500 wr s n. Of bear ne 
SUri ace 
| irthermore S essential lor an ¢ eer to bear nel 
("EN \ ~ ND COMBEINED Gas IN 4 
well-known tu damental empirieal law of ud motior 
FORCES ACTIN iN SIN-CYLIND INGUIN 
that he to sliding «le to the she ot 
he thud tilm and is consequently a function of the ot ons under which th then 
shearing, the VISCOSITY ot the uid asthe shearing area. eed of oil are the cam, 
This law has proved usetul for so] g lubrication problems 7 
nd conforms with the well-known experiments by Beauchamp He Trietion per square nor 
lower h showed that the Irietional res stance ot a Journal Hemaniea eEXpresses 
a constar teniperature Is directly Proportional te the = \ 
square root of the rubbing velocity and is independent of the A 
otal load. where 
The laws of frietion and carrying power thus far mentioned Werk expended it CuOn per see a per sq 
issume the presence of an oil film of not less than a certain pearing surface 
thickness between the Journal and the hearing. Without this A coeMeient of frictio 
him no bearing can be safe against undue abrasion. To main- P total bearing load, Ib 
tain this much-desired oj] film the designe; should as far as specie bearing load, Ib. sy. 
nossible protect: bearings trom unequal pressure distribution. of shaft, in. 
L length of bearing. In, 
Unwin, Elements of Machine Design part 1, p. 242 speed ot shatt, rev. pe} 
Pree. Inst. M. E ISS3 and circumterential velo tv ol shatt, ft per se 
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CRANKSHAFT DESIGN, O. M. BURKHARDT Am.Soc.M.E 
From (1 it follows that of the six. With equal erankpin diameters tor both engines, 
PN = the erankpin lengths must be proportional to the load. In 
2291 ‘“J order to verity this the mean total load aeting on the erankpin 
According to data gathered from well-pertorming and dur of a twelve has been determined trom the diagram in Fig. 6 
able engines it may be stated that the value pr should not ex As expected, it is 3300 Ib., or 15 per cent more than the total 

ceed 17,000 ft-lb. per see. This value is tar in exeess of othe load acting on the crankpin of the six. 
similar values. (Ciiildner states that in case ot stationary gas This and all further comparisons between the six- and 
engines the maximum limiting value of pr based on experience — twelve-cylinder engines are based on the assumption that both 
is about 1500 ft-lb. per see. tor bearings lined with white engines are running at the same speed. But, as has been 
meta From this it is evident that a value of 17,000 ft-lb. emphasized before, it is general practice to run a_ twelve 
evlinder engine somewhat taster than a six. If this were taken 
into consideration, the difference between both engines would 

of course be more pronounced, 

Before accepting the crankpin lengths given above as repre- 
senting the final values, we will ease our minds with regard 
to the magnitude of the specitie bearing pressure. In the case 
of the six we have a maximum load of 4795 lb. The projected 
bearing area of a erankpin 21, in. in diameter and 2 in. long 

\ is 414 sq. in. This gives a specitie pressure of 1125 |b. 
\ In the case of the twelve we have a maximum load tor eac} 
| \ ' evlinder (taken trom Fig. 4) of 2660 lb. and a projeeted bear- 
/ iiex ing area of 214% 1 5/32 = 2.46 sq. in. This necessitates a 
\ 
/ 
| \ 


Fic. 2 Compinep CenrTRIFUGAL, GAS AND INERTIA ForcES ACTING 


ON CRANKPIN OF Srx-CYLINDER ENGINE SCALE OF FORCES 4 
! 


2 POUNDS 
N POUNDS 


moO 


per sec. is permissible only in cases where forced lubriea 


tion is used. 


In this connection it might be suggested that determination ) 17 
of pe values tor various lubricating systems would be very 
desirable. 


To apply this pressure-velocity criterion to the two engines 20 


under consideration it is necessary to determine the mean 


Fy pressure of a complete cyele from Figs. 2 and 4. These are 
2870 and 1650 |b. for the six and twelve, respectively. As- 
ae suming a crankpin diameter of 21, in. for either engine, we 
ae obtain, at 2700 r.p.m., a rubbing velocity of hic. 3° CENTRIFUGAL Forces AND COMBINED GAS AND INERTIA 
91 = < 2T00 Forces Due TO ONE CYLINDER ACTING ON CRANKPIN 
v= 20.02 ft. per see. PWELVE-CYLINDER ENGIN 
sale Page hc w ith a crankpin length of 2 in. we obtain, in the ease of th specific bearing pressure of 1080 Ib. The difference between 


+ —_ both values is only 4.1 per cent, and both are of such magnitude 
Ant OX .. 16 as to be just about permissible. If the engines are to be us 
pv ea 16.900. ft-lb. per sec. as to be just about permissible. the engines are to be used 
and XO for automobile propulsion, then it may be borne in mind that 
With a crankpin length of 1 5,32 in. we obtain, in the case maximum speed is generally not maintained for any great 
of the twelve, length of time. The loads above given would represent, then, 
1650 < 2700 elie sa the exception and not the rule. 

pv 16,825 ft-lb. per sec. 
IQ 1 5/32 Automobile engines, however, are frequently subject to hard 
Che total crankpin length of the twelve, if the connecting usage when long hills are climbed on high gear. Under such 
rods are arranged side by side, should therefore be 2 5/16 in. — conditions the explosive pressures alone determine the loads 


This is about 15 per cent more than the corresponding length on the bearings, because the speed of the engine is generally 
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so low 
Assuming 


engines, we 


that the inertia and centritugal forces are negligible, 


an explosion pressure of 380 Ib. per sq both 


obtain total explosive loads of 4200 and 2690 Ib 


in. tor 


for the six and the twelve, respectively. In the first 
obtain a 


case we 
lb., 
The 


1 


specific erankpin pressure of 4200 4.25 
PHO0 46 

ween both engines is here 10.6 per 
the due 
“one are somewhat smaller than those 
fore at 


while in the second we obtain LO95 |b 


difference het 


of the six lhe loads of two engines to explosive 


pressure 


Obtained he 


engine speed, 


All toreces net necessitate reactions on 
the main bearings. The total load on the 
include the 


ing on the crankpin 
main bearings 


centrifugal forces due to the crankpin and th 


adjacent crank cheeks Theoretically, and now even practieal 
ly, : smple matter to attach weights to the eran! shat 
that w reheve the main bearings on the centrifugal forces 
Whether If 18 an advantage to do so will be presently in 
vestigated by means of diagrams. 

The forees to he dealt with at first are those relati; r to th 


six-cylinder engine resolved into components in a manner as 


determined for a crankshaft of the seven bearing type 
24 
\ 
/ 
/ 
/ 
\\ 
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Bic. 4 INED CENTRIFUGAL. Gas \ND INERTIA Forces Duy 
TO ONE CYLINDER ACTING oN CRANKPIN oF TWeELy: 


CYLINDER ENGIN 


We are now concerned with two groups ot diagrams 


a Main-bearine load for erankshatt without 
weights: Fig. 7, loads on main bearings I and VII 
from front of engine) : Fig. 8, loads on IT. Ill, V 
and Fig. 9, load on IV. 

b Main-bearing load for a erankshaft with balance wejo] ts: 
Fig. 10, loads on main bearings I and VII: Fig. a8 
II, III, V and VI: and Fig. 12, load on IV. 

It is plainly evident from the seale of 
balance weights act to 


balance 
(counting 


and VI; 


loads on 


the diagrams that the 
reduce considerably the loads on the 


bearings, but. as already stated, magnitude is not the last word 
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to be said about loads. Sudden fluctuations in the direct 
oft the load are equally, if not more, detriny ntal to a bear 
than the meré magnitude of the loads uick changes 


direction of a force acting on a mass are 


alwavs accon pan 
by Inertia effects. We must expect, therefore, that 
Journals carrying loads as shown in Figs. 10 to 12 wil] 
velop an undesired reciprocating or rocking actior Fig 
7 to Y. however. represent comMmparativels Steady loads 
journals earrving these loads will ereep iround on the hear 
Ing surface, an action in principle like that involved whe 
planetary gear rolls within an internal] rear This faeilit 
lubrication because the lubrieant while adheri) to the 
Surlaces, continually wedged in hetwee) 
\ 
vA 
pore 
ales 
Fig. 5 CENTRIFUGAL Forces AND COMBINED GaAs ANp INERTIA 


Forces Dur ro Two CYLINDERS Ac TING ON CRANKPIN 


OF TWELVE-CyLINp} R ENGIN} 


surfaces. From this it is seen that beyond pounds of load 
per bearing there IS, SO tar, nothing to Say Tavor ot balance 
weichts. 


The length of the bearings necessary to carry the respective 


loads safely ean be determined by the formula pv = 17,000 
{t-lb. per see. With a main-bearing diameter of 21, in. wi 
obtain for 2700 r.p.m. of the engine a circumferential velocity 
of v = 25.02 ft. per see. The mean loads on the 


bearings 


, as 
obtained from the diagrams, are given in Table 2, together 
with the necessary bearing lengths, the values of pv and the 


specitic bearing pressures. 
In the ease of bearings I and VII a liberal amount 


should 
be added to the length of the bearing to take care ot 


the loads 
due to the timing gears and the flywheel, and at least 1 
should be added to every bearing to allow tor fillets. Fy 


spite of this we find that the bearing lengths for the balance 


type are entirely too short to hold the requisite oil pressure, I} 


they are lengthened so that they are in contormity with ¢/ 
practical consideration we will obtain bearings for a erat kshaft 
with balanee weichts about as long as those for a crankshaft 
without balance weights. 


Apart from these analytical 


considerations it has now 


he- 
come al established tact that the smooth running, lite a 1 
power of a well-designed engine with a seven-bearing shaft 
cannot be improved by the addition ol balance weights This 


is true in spite of the fact that any shaft with balance we ights 


will perform much better on any balancing machine than wil] 


its prototype without balance weights. This paradoxical result 


is easily explained if we bear in mind that 
ning in a 


a shaft when run- 


halaneing machine is not subject to ths sudden im- 
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pulses which are a necessary evil inherent to the reciprocating 
engine, It seems that the best method to make these impulses 
harmless is to smooth them out by means of the centrifugal 
forces, which, as we know, are available “ free of charge.” 

It remains now to determine the loads on the main bearings 
for the twelve-eylinder engine in a manner similar to that 
which was adhered to in the case of the six. However, sinc 
there is not the slightest difference in the procedure, it is 
permissible to draw conclusions from former results. We must 


therefore reconcile ourselves with the fact that in all eases the 
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INerTIA Forers 


Fic. 6 
Two 


COMBINED CENTRIFUGAL, (948 AND 


ACTING 
(‘Y LINDER 


(CYLINDERS ON CRANKPIN OF TWELVI 


ENGIN} 


mean pressure ol a complete evele will be about 15 per cent 
excess of the corresponding pressures represented in Figs. 7 to 


12. 


foree diagrams shown in 


This conclusion is based on the results derived from the 
2, 4 and 6. 


the 


Figs. These diagrams 
show that the mean pressure on erankpin ot a twelve 


eylinder engine is 15 per cent larger than that on the erankpin 
of a six. 

In the ease of a twelve with two connecting rods mounted 
side by side on one crankpin the distribution of load over the 
the loads 


with 


whole length of the erankpin is not uniform, because 
on the two connecting rods do not at every instant act 
The point of application of the resulting 
in the middle of the 
2. The 


two main bearings adjacent to the erankpin (seven-bearing 


equal intensity. 


loads given in Fig. 6 is therefore not 


crankpin, as is the ease with the loads given in Fig. 


crankshaft) will not receive at every instant exactly half the 


loads given in Fig. 6, but alternately the one will receive some- 
what more and the other somewhat less than half of the total 
for well-known mechanical reasons. 

This rough-and-ready analysis, however, permits the con- 
clusion that the main bearings of a twelve-cylinder engine 
should be designed to give at least 15 per cent more bearing 
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surface than main bearings which have proved suecesstul tor 
a six-evlinder engine ot equal capacity. 

In the preceding discussion we have been dealing with 
various dimensions for crankpins and main bearings. These 
rABLE 2 DATA FOR BALANCED AND UNBALANCED CRANKS! AF TS 

Bearing Py Meat Va 
he inks! ea { 
leng 
VII J Balanced 6.201 
{| Balanced 

| Balanced 120 16.7 
Unbalanced $350 7.040 
dimensions were chosen according to the dietation ot som d 


engineering. While this method is satistactory, It 1s well to 
verify the results obtained, perhaps in the following manner 


Both engines so Tar spoken about will develop prob ty i 


Nos. | Vil 


suArr Wirnout BALANCE WEIGHTS 


Fic. 7 Loaps on Main Bearines AND or 


maxlnum torque ol about S000 in-lb. This would corre spond 


to about 48 hp. at 1000 r.p.m. However, the torque 01 he 
crankshaft is subject to considerable fluctuation, dep nding on 
the number of impulses. This tuctuation, which, of course, 
has some bearing on the operating smoothness of an engine, 
was made the subject of many investigations in the early days 
of the six. and again at the advent of the eight and the 
twelve, Such investigations have revealed that the t) 


cylinder engine, six, eight, twelve, ete., certainly deserves great 
credit for its smooth torque. 
the 


erankpin of a six-cylinder engine may at intervals be two and 


Owing to the small number of impulses, the torque on 
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Miree jis 


a half times as the torque indieated on the dyvnamom 


eter, In considering the strength of the crankshaft we must 


With a crank 
radius of 31% in. this torque results in a tangential 


ndieated in Fie. 13 


therefore deal with a torque of, sav, 7500 in-lb. 


loree ol 


acting through the erank cheek on the erankpin as 


If we at first Infinitely 


With 


cheek, 


assume the erank cheeks as being 


strong, we can consider the crankpin as a cantilever. 


erankpin length of 2 in.. 


plus half the width of th 


the total length of the 


cantilever will be about in. The 
vending moment rs, consequently, 2400 in-lh 
The moment of resistance to bending of a In. diameter 


inder with 1-in. hol Is 


of 110,000 Th 


O.S9G6 in. With an elastie limit 


per sq. in. (ehromie nicke] stee! 


we obtain from 


these data 16.4 as the factor of safety. Crankpins are further 


Subject to some shearing and bending due to the load acting 


direetly on them, but in the above calenlation this has not been 


taken into consideration. If we allow for these extra 


Stresses 


ve may obtain a final lactor ot satety of 12: which Is not too 


much for so jr ipertant a part as a crankshaft. 
After this we now assume the crankpin to be infinitel 
strony From this Point of View we the eran! 


‘RINGS TT, TI, VI ov Crank 


Barance Wetcurs 


CheEeKS TO ce ect ln a 


Fig. 13. The 


the cheeks evidently is 2400 & 3 


manner as shown in twist 


noe moment to tye 


re sisted by 
The 


rectangular section js 2°) %. The permussible fiber stress 


7200 in-lb. moment Of resistance to torsion ot a 


ase OF twist is about 75 per cent of that permissible for bend 


ng. Taking this into consideration, and maintaing a factor of 


gives the following equation : 


0.75 110,000 2 

2 2 

From this, taking in., we obtain the thickness of the 

0.925 in.: 


bh 


cheek b as or, to give an even figure, 15/16 in. 


This small special allowance is desirable because the erank 


cheeks, like the crankpins, are subjeet to compound stresses, 
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In this connection it may be remarked that. as a 
crank cheeks are found to be the weakest parts. Fig 
the caleulations explaiy Why so many shatts break a 
lines marked 4 B ¢ 

In the case ot the twelve evinder engine the ! 
torque on the eran] pin will be only about 50 per c 
than that indicated on the aviamometer, We shall] 1 
ave to deal wit! a torque of abou m-th 
radius of 245 in. we derive rom this torque a tangent 


of 1800 Ib. acting through the crank cheeks on the © 


With a erankpin length of 25 16 in., plus half the vw 
the cheek, we have a total je, eth of 234 In. The 
Main BB NGS IV CRANKSHAPT W 
WrIGHTS 
ent on the erankpin is th etore ]S00 
actor of satety dey ea rom this is VO The 
ment in the erank cheeks js 7800 > 3-16 
ihe thickness of the eheeles vil i factor of safety 
derive as before from the equation 
ao » 
o740 


‘rom this we obtain a cheek thickness OL U.83 in. 


» Or, Say, 


In order to compare a three- and seven bearing shatt 


ot all be observed that the between the 


distanes 


ot the 


two main bearings js about two and a halt 
mueh in the former shatt as in the latter. The trans 
(it tleetior ol a straight Shatt Increases as the 


distance between the Supports, 


It is evident, theretiore, 
other conditions are the same, a three bearing shaft w 
(215)*; that is. 


bearing shaft. 


nearly sixteen times as much 


as 


It is hardly necessary to point out that excessive det}e 


are certainly not conducive to the operating smoothness o 


engine. Not only that, but eve n the durability of the 


is impaired, becaus: 


a ce fleeted shaft will not permit unite 
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pulses which are a necessary evil inherent to the reciprocating 
engine. It seems that the best method to make these impulses 


harmless is to smooth them out by means of the centrifugal 
forces, which, as we know, are available “ free of charge.” 

It remains now to determine the loads on the main bearings 
for the twelve-cylinder engine in a manner similar to that 
the six. However, sine 
the 


pe rmissible to draw conclusions from former results. 


whieh was adhered to in the case ot 


there is not the slightest difference in procedure, it is 


We must 
ourselves with the fact that in all eases the 


therefore reconcile 
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COMBINED CENTRIFUGAL, Gas AND INERTIA Forces 
ro Two CYLINDERS ACTING ON CRANKPIN OF TWELV! 


(CYLINDER 


mean pressure of a complete evele will be about 15 per cent 
excess of the corresponding pressures represented in Figs. 7 to 


12. 


force diagrams sl 
roree diagram 1n 


This conelusion is based on the results derived from 
Figs. 2, 4 and 6. 


that the mean pressure on the erankpin of ¢ 


the 
These diagrams 
Show 
evlinder engine is 15 per cent larger than that on the erankpin 
OI a SIX. 

In the ease of a twelve with two conneeting reds mounted 


side by side on one crank pin the distribution of load over the 


whole length of the crankpin is not uniform, because the loads 
on the two connecting rods do not at every instant act with 
equal intensity. The point of application of the resulting 
the 
The 


two main bearings adjacent to the crankpin (seven-bearing 


loads given in Fig. 6 is therefore not in the middle ot 


crankpin, as is the case with the loads given in Fig. 2. 
crankshaft) will not receive at every instant exactly half the 


loads given in Fig. 6, but alternately the one will receive some- 


what more and the other somewhat less than half of the total 
for well-known mechanical reasons. 

This rough-and-ready analysis, however, permits the con- 
clusion that the main bearings of a twelve-cylinder engine 
should be designed to give at least 15 per cent more bearing 
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surtace than main bearings which have proved suecesstul for 
a six-evlinder engine of equal eapacity. 

In the preceding discussion we have been dealing with 
various dimensions for cerankpins and main bearings. Thess 
rABLI DATA FOR BALANCED AND UNBALANCED CRANKSHA S 

ining Py \lean Va 
hae inkshat 
engtl 
J | Balanced 6 20K 
Il, V.VI4 
Unbalanced 2190 6M 
Unbalanced 7.040 
limensions were chosen according to the dietation ot sound 
ngineering. While this method is satistactory, it is we o 
verify the results obtained, perhaps in the tollowing nner 
Both engines so tar spoken about wall develop probab a 
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maximum torque of about 3000 in-lb. 
iS hp. at L000 


crankshaft is subjeet to considerable fluctuation, nding 


This would correspond 


to about However, the torque or the 


the number of impulses. This tuetuation, which, of « 


has some bearing on the operating smoothness of an engin 
was made the subject of many investigations in the ear! 
of the at the 


twelve. revealed 


and again the advent 


Sueh 


SIX, of eight and 


that 
cylinder engine, six, eight, twelve, ete., certainly deserves great 


investigations have the 


credit for its smooth torque. 
the 


erankpin of a six-cylinder engine may at intervals be two and 


Owing to the small number of impulses, the torque on 
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a half times as large as the torque indieated on the dvnamom 


cheeks, like the crankpins, are subject to compound stresses i 
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thy 


In 


the durability of the 


Impaired, because fleeted shaft will not permit 


de 


} ° 


us connection it mav be remarked that, as a 
eter. In considering ths strength of the erankshaft we must crank cheeks are found to bs he weakest parts. Fj 
therefore deal with a torque of, say, 7500 in-lb. With a erank — the caleulations explain why so many shatts break 
radius of 31% in. this forque results in a tangential foree OF lines marked 4A B ¢ 
“400 Ib., acting through the erank cheek on the crankpin as In the case of the twely eViinder engine the 
indieated in Fie, 13 torque on the ¢rankpin will be oy lv about 50 per cent 

If we at first assume the erank cheeks as heing infinitely than that indieated on the dvnaumometer, We shal] 
Strong, we can consider the ¢rankpin as a cantilever. With ave to deal with a torque of about 4500 in-lhb, WW 
a erankpin length of 2 in.. plus half the width of the cheek, — radius of 242 in. we derive from this torque a tangent 
he total length of the cantilever will by about 215 in. The of 1800 |b. acting through the erank cheeks on the « 
vending moment is, consequently, 2400 < 21, — Goon in-lh With a erankpin length of 2.5 16 In., plus half the 
moment of resistances to hending of a diamete, thie cheek, we have at i engin of 24 he 
eviinder with 1-3 hole is O.896 in. With an elastie limit 
tf 110,000 Th per sq. in. (chrome nickel stee] we obtain trom 
these data 16.4 as the factor of satety. Crankpins are further 
subject to some shearing and bending due to the load acting 
directly on them, but in the above ealeulation this has not been 
taken into consid ration. If we allow for these extra stresses 
Ve THAN obta hah al ol Satety ot 12. whieh IS not too 
much for so Mupertant a part as a crankshaft. 
After this we may now assume the crank pin to be infinitely 
strony Kren S point of view we must expect the erank 
{ 
' Loaps oN Main B NGS IV or CrRanksuarr W 
B WEIGHTS 
ent on the erankpin is therefore ]800 2% 4050 
Tactor ot safety derived from this is 0 Phe 
ment in the erank cheeks is 1800 d3 16 740 
I e thickness of the « COCKS W) actor of satety 
erive as before trom the equation 
O75 110.000 
S ox Main B ‘RINGS TI, TIT, V anp VI CRANK 5740 - 
From this we obtain a cheek thickness OL U.383 in., or, Sa\ 
Heeks to deflect in a manner as shown in Fig 13. The twist In order to compare a three- and seven-bearing shaft 
c moment to be resisted Dy the cheeks evidently is 2400 3 frst ot all be observed that the distance between the 
7200 in-lb. The moment of resistance to torsion ot a ot the two main bearings js about two and a halt 
clangular seetion js 2) %. The permissible fiber stress much in the former shaft as in the latter. rhe tr 
ase of twist is about 75 per cent of that permissible for bend deflection of a Straight shaft increases as the eubse 
gy. Taking this into consideration, and maintaing a faetor of distanee between th supports. It is evident. therefore. 
etv ot 12, gives th: following equation : other conditions are the same, a three hearing shaft w 
_ 0.75 110.000 _ up to (245)"; that is. nearly sixteen times as much as a s 
(200 ~ on bearing shatt. 
From this, taking } ~%4 1n., we obtain the thickness of the It is hardly necessary to point out that excessive defley 
cheek b as 0.925 in.: or. to sive an even figure, 15/16 in. are certainly not conducive to the operating smoothness 
This small special allowance is desirable because the erank engine. Not only that, but even 
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21s CRANKSHAFT DESIGN, 


pressure distribution in the bearing. Any eccentricity of the 
loading relatively to the middle of the bearing will create a 
tendency to drive out the oil at one end. This is the reason 
why bearings that swivel so as to accommodate themselves to 
any inclination of the journal on aceount of bending of the 
shaft are found to be of great advantage. However, as such 
bearings cannot be applied very well to erankshatts, it is ad 
visable to design crankshafts so that their detleetions approach 
a minimul 

The detlection of a shaft varies inversely as the moment of 
inertia of its weakest section. In order, then, to hold a three- 
bearing shatt within the same limit of transverse de ‘ection as 
may be obtained with a seven-bearing shaft the ecrankpin 
diameters of both shafts must be proportioned in the relation 


Fic. 10 Fig. 11 


Ture JouRNAL 


O. M. BURKHARDT Am. Soc. M.E 


torque in this case is determined by T and by the shortest 
distance between T and the center of the twisted crankpin, 
which is denoted by &. From Fig. 15 we find that Rk = r —- 
rsin 30° or R =1.5 r. Consequently, in this case, M = TX 
1.5 r. This permits us to draw the conclusion that the torque 
moments or torsioual deflections of a three- and a seven-bearing 
crankshaft stand to each other in the relation of 1.5 to 1. It 
must further be mentioned that the twist in a erankpin is a 
more serious matter than the twist in the main bearings. We 
must consider that the only way to reduce the vibrations set 
up by a twist in a crankpin is by an increase in its diameter. 
The deflections in the main bearings may, however, be 
minimized by vibration dampers. 


The same line ot reasoning which we have established in 


Fic. 12 


Fic. 10 Loaps or Marin Beartncs I anp VII. Fic. 11 Loaps on II, III, V ANp VI or A CRANKSHAFT WITH BALANCE WEIGHTS 


of \ 16 to 1, which is as 2 to 1. This necessitates a crankpin 
diameter ot 414 in. for a three-bearing shaft designed to con- 
form to our premises. For so small an engine as here under 
consideration this diameter is, of course, prohibitive. At the 
same time, it is almost prohibitive to use a seven-bearing shaft 
for a twelve-cylinder automobile engine on account of the ex- 


cessive length. The only alternative left for the designer of 


such engines is to sacrifice rigidity. 


The torsional deflection of a crankshaft is directly propor- 
tional to the torque moment. In a seven-bearing crankshaft a 


torque moment of the magnitude M = 7 > r occurs in the 
main bearings only. This torque is determined by the tangen- 
tial foree T acting on the erankpin and by the crank radius r, 
which is one-half the stroke of the engine. 

In a three-bearing crankshaft a similar but more intense 
torque occurs, not only in the main bearings but also in the 
erankpin, as illustrated in Fig. 14. The momentum of the 


Fic. 12 Loaps on IV 


connection with the three-bearing shaft must be followed in 
investigating a four-bearing, six-throw shaft. The distance 
between two bearings is about 1.75 times as great as in thi 
case of a seven-bearing shaft, and consequently the transverse 
deflection is about five times larger. With regard to the torque 
in the crankpins, the same figures as before established apply, 
except that in this ease a smaller number of erankpins ar 
subject to twist. 

As excessive transverse deflections must be detrimental to 
the bearings as well as to the operating smoothness of th: 
engine, it is quite reasonable to expect that balance weights 
will be an advantage for the latter two types of erankshatts, 
which are inherently weak. Seven-bearing crankshafts, whe: 
well designed, are inherently strong enough so that they cannot 
be improved through the addition of balance weights. We can 
predict, therefore, that the use of balance weights will be 
limited to shafts with a smaller number of bearings than would 
be desirable from the viewpoint of strength. Balance weights 
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CRANKSHAFT DESK 


are like the 


ilvwheel, the symbol of some imperfection. 


compare 


weight of a three- or four-bearing, six-throw crankshaft that 


IS properly less than that of a 


balaneed will by no means be 


seven-bearing shaft. 


The piston displacements of different 


engines de signed 
with a constant 


stroke-bore ratio are proportional to t] 


le cube 
of the evlir der bore. 


lor instance, if the hore Ol ar 
L.GO7b, the 


engine is 
0, and its stroke is piston displacement of this 


ine per evlinder is (h?x/4) 


Che explos 


L.667h 


e impulses of different engines are proportional 
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Fic. 14 Part o1 CRANKSHAFT ILLUSTRATING TORQUE IN CRANK- 


‘ASE OF THREE- AND Four-BEARING 
CRANKSHAFTS 


SIX-Turow 


to the square of the eylinder bore, providing that the 
compression 1s used throughout. 


eylinder engin 


same 
Denoting the bore of a SIX 


with b, and that of a twelve eylinder engine 
with »,, we find for two engines of equal total piston displace 


ment the tollowing relation : 


0 X 1.309 b, 12 1.309 b 
From this follows that 
b, 2 b. 


[3 
of an engine is proportional to the 
the evlinder bore. 


Ol a SI\ ana 


The explosive impulse E 
square ol Between the explosive impulses 
twelve-eylinder engine the following relation 
therefore exists: 


If we 
salts of equal strength we will further find that the 


iN, O. M. BURKHARDT 


When substituting tor 


In practice we invariably find that the small-bore engine 


working under somewhat highey 


This results 


Compre SS10n in 

a highe r rorce per unit of Piston area lo five an 
example, we may assume, for the [wo types of engines to he 
compared, that the lara bore, SIX evlinde r engine may work 


with a compression pressure of 85 |h 


hore twelve-eylinder engin With one ot 


90 Ih 


per sq. in. Su 
siituting this in the above viven relation, we obtain 
} 85 (*\/2 


From this we learn that for a certain standard of 


the explosive impulse of a six-cylinder engine is about ] 


ol 


tumes as large as that of a twelve evlinder engine 


total piston displacement. 
In conclusion, a few words may be 


said about lubricatio; 
although this ean be 


considered ai 


Tangential Force 
I 
wy 
4 
— 
Crankpin No If 
Crar 
hic. 15 Parr CRANKSHAFT SHOWING Maximt M LEVERAGE IN 
CASE or Turer 


AND Four-BEarine SIX-THROW CRANKS AFTS 


obtain absolutely satisfactory conditions, the oil delivery t 


iv 

in direct proportion to the work con- 
We should lay out a series 
as previously diseussed, for different 
and for different power outputs, 
obtained from the 


the bearings must be 


verted into heat by the bearings. 
ot diagrams. engine 
speeds The values ot pv 
various diagrams would give us 
ture ot how the oil delivery should be 
oiling would eliminate 


pistons. 


a clear pie- 
regulated. Seientifie 
seraper rings, and thus permit lighter 
It would also eliminate sooted spark plugs, carbon- 
ization, preignition, and would permit higher compression. 


In the production of 
partments of 
able 
tion 


aircraft engines, as in all other de- 
engineering, it js hecessary to effect a reaso! 
compromise between two confi 


lcting ideals. 
leads 


to a greatly augmented 
simultaneously m; 


Standardiza 


rate of production, b 


ikes it correspondingly more diffieult to effect 
the improvements whieh steadily 


increasing 
show to be possible. 


experience may 
Cases could readily be cited in wl 

lization ol machinery on the basis of in 
adequate experience have } 


attempts at standar 
yroved well] nigh I 


ulnous, and the 
departments concerned were 


undoubtedly wise in the first in 
wide field for invention and im- 
provement. The result of this has been th 
are claimed to be 


Stance in leaving open a 


at our best engines 
two years ahead of the best 


produeed by 
the enemy, which in true Teutonic 


fashion have been dey: loped 
Engineering, January 25, 1918. 


along humdrum lines. 


per sq. 1n., and the smal] 


engineering 


equal 


problem all by itself To 


wre 
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By 


JOSEPH A, STEINME 


Member of 


N discussing the tremendous creative zeal of the nation’s 
inventors, especially in suggesting methods of solving the 
submarine problem, the Honorable Secretary ot the Navy 
recently mentioned that 40,000 separate suggestions, plans, or 
models of offensive and defensive devices had been submitted 
to the Naval Consulting Board since the United States entered 
the war against Germany. 

* The idea that the submarine will be overcome by a miraeu- 
ous invention is not now seriously considered,” the Secretary 
* The more intimate knowledge the civilian obtains on 


said. 


this subject, the more convinced he is that the submarine can 


be conquered by persistently hunting it down by the weapon 


ot which it most afraid. This is the armed service boat, 


is 
equipped with all the latest scientifie devices and typitied in 
the modern torpedo-boat destrover. Foreign naval authorities 
have frankly stated their admiration ot the degree of pertec- 
tion of American designs. 


ot 


‘In regard to the protection ships against torpedo at- 


tack, the undeniable evidence ot months of submarine 


recent 

activity has demonstrated that the immunity of a vessel de- 

pends very largely on its speed and maneuvering ability. 

There is a possibility that some artificial means of protecting 

cargo-carrying vessels may be found practicable. In no other 

tield have so many suggestions or so many duplicate inven- 

tions been presented to the Board.” 

The Secretary said that the thought on submarine defense 

may be subdivided into three groups: 

Any methods to accomplish the destruction of submarines, 
involving detection and destruction atter detection 

~ Means of avoiding submarine attack, involving instructious 

oft vessels, camou- 


for merchant vessels, proper handling 


flage, smoke sereens, and other contidential intormation 
known to American naval authorities 
} Protection ot ships against torpedo hits. 
All the suggestions submitted received careful consideration 
vy the Board, and much valuable aid has been given to various 


branches ot the war service. 


have 


Many inventions of real merit 
heen submitted; on the other hand, many proposals have 

a 


been tound to be impractical, largely due to the failure o 
nventors to inform themselves properly of principles. 

To destroy a submarine we must first find it, and therefore 
the problem of catching, as mentioned, is in its proper order 
of importance. The difficulty is that the submarine has the 
greater advantage of lower visibility, approximating invisibil- 
ity. Before it can be located, it gets home a surprise torpedo. 
Ninety per cent of the damage and Joss comes from that first 
torpedo, and the necessity of forehand knowledge of the sub- 
marine’s location, in relation to the approaching ship, bears an 
equal percentage of importance to the equation. 

In certain conditions of sea and weather it is practically 
Vari- 


with most encour- 


impossible, by visual observation, to detect a periscope. 
ous listening devices are being developed 
aging results. 

the 
ENGI! 


Abstract of paper presented before 


AMERICAN SOCIETY OF MECHANICAI NEERS, December 11, 1917. 


OFFENSIVE AGAINS 


With Annotations to the Suggestions to Inventors Made by the Naval Consulting 
of the United States Regarding the Submarine and Kindred Problems 


Philadelphia Section of THE 


T THE SUBMARINE 


Board 


‘TZ, PHILADELPHIA, PA, 


the 


Society 


To locate the submarine does not solve the problem ol 


extinetion, and the Seeretaryv is right in recognizing 


a selu 


tion of the menace by direct-guntire attack. The more guns 
we mount on our commerce ships and the greater the increase 
of our swift-destrover class, 
We 


him from base to base by direct-guntire attack. 
Ot there 


the more certainly have we met 


the submarine. must blow him out of the water and hunt 


late has been pertected a means of deep-wat 
attack against submerged submarines by the use of the 
This 
50 to 500 Ib. of TNT or other high explosive, is so arranged 


~ 


tive-depth bomb. device, variously charged with trom 


that it will detonate at a predetermined depth, estimated to 


reach the level of the submarine that is lurking below the sur 
face. These depth charges are launched trom tast surtiace 
eratt whose speed carries them away from the eruptive dan 


The 


ecient to break in the hull plating of a submarine in any dire 


ger following the explosion. under-water shock is s 
tion and up to a distance equal to about three times the vertiea 
depth at which the charge explodes. 

A well-known type of depth bomb provides a hollow tloat 
connected to a thin eable or cord wound areund the outsic 
the explosive container, the depth of detonation being deter 
the of the 


detonator when the mine reaches its selected de pth. 


mined by length unwinding cord that pulls 


Reference is here suggested to the topographical map and 
contour of the bed of the North Sea, which, contrary to } 
lar supposition, is a comparatively shallow 


body ot water. 


except for three guts or submarine lanes and the greater deep 


channel along the Norwegian coast. 

The Dogger Bank ridge is but 50 ft. deep, and the : 
hottom of the North Sea lanes about 200 to 300 ftt.: while the 
deep strip, or main lane o Norway's edge, is 900 


An attack by continuous barrage discharge ot depth 
from numerous patrels covering each known submarine lane 


d eck the ot these With 


pulssages 
chance of destroving the enemy U-boats. 

The Naval Consulting Board, known so favorably ‘o ) 
has worked indefatigably the consideration hie 


in ol 


number of suggestions that have been offered. As a guide to 
help solve the submarine menace the Board issued a bullet 


As this i 
formation is official and helptul to a clear understanding ot 


entitled The Submarine and Kindred Problems. 


submarine warfare, offensive and detensive, it would be proper 


to quote fully from the bulletin. 


ProreevTion AGA SUBMARINE ATTACK 


This subject, which is occupying the public mind as is no o 
divides itself into a number of problems, the most important | 


the following : 


a Means of discovering the approach of a hostile submarine 
and locating it so as to permit of prompt action for combating its 
attack 

U. S&S. Patent Application Serial No. 161,S74. 
-“Bulletin No. 1, July 14, 1917. Copies free by addressing Navy 


Department 
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191s OFFENSIVE AGAINST SUBMARINE, J. A. STEINMETZ 
Protection of carge-carrving ships by t rugrds and ser VJ 
ion argo-cs ug ships by nets, guards and sere rj 
Protection through deereasing the visibility of vess 
Methods of destroving a bma \ \ toa 
ib] t submar nib f 
ese be welded: 
ata sufficient height, « t gh the submari 
Mines, their use and contr i 
a considerable 
use and counter-defer 
While aeroplan et is been used suceessfy 
Submarines, Co operate most effectively, must approas ‘hannel, they are ! eto f far out to sea where the 
ge of the vessel which Is intended to be torpedoed | are now most act Moth = for earrving a 
tion flensiy wen n tl ‘ int i i aeroplanes might be n this connection. but th 
the neeessitv for the i mt ear being exe a small number of . ' n operation and the 
ot ander ning nseer ) he officers on 
‘ mimaneder In ili y others mnder present lit necessari a slow 
\ el to be attacked 


Reports from abroad indieate that in many eases subma 


ave remained along certain lanes of travel for periods « 
ng into weeks of waiting with the expectation of torp: g 
tain vessels Under certain favorable conditions, where the 
aters are less than JOO ft. in depth, the safe limit of des 


submarine might lie at rest on the bottom, and, if equipped w 
sensitive listening devices, attempt to deteet the approach of a 
Vesst As soon as this evidence was secured the submarine might 
come to the surface for a quick observation by means of the peri- 
scope and in this manner obtain the proper aim which would be 
required to register an effective hit. 

In case the water is more than 200 ft. in depth, a submarine 
must be kept in motion to obtain steerage way in order to hold 
its proper depth of submergence. This speed may not exceed four 
or tive miles per hour, but to remain submerged, and at the same 
time unobserved, the water must be at least 60 ft. deep. 

The latest type of submarine which is being used abroad has 
a surface speed of at least 17 knots and a submerged speed 
of probably less than 10 knots. The superior gunfire from the 
merehantman which has been properly equipped would make it 
necessary for the submarine commander to obtain his observa- 
tions, such as would permit accurate aiming of the torpedo, during 
the very brief interval of time required to come to the surface 
for observation through the periscope and to again submerge. 

If running near the surface, the periscope might be raised, a 
quick observation taken, and lowered again within 30 seconds. 
If, however, the submarine is on the surface and hatches un- 
covered, from one to four minutes will be required to completely 
submerge, depending upon circumstances, 

A submarine of recent type probably has a total radius of action 
of as much as SOOO miles when traveling at a moderate cruising 
speed of from 10 to 11 knots, and may remain away from its base 
for as much as one month, without requiring either fuel or other 
supplies during this period. 

This type of submarine may have as many as 9% periscopes, 2 
conning towers, and 2 rapid-fire guns attached to the upper portion 
of its hull. The vessel is steered by very efficient gyroscopic com- 
passes, which are unaffected by extraneous magnetic or electrical 
influences 


The 0-539 on her espionage visit to Newport Naval Statior 
and her subsequent torpedoing ot a half-dozen friendly and 
neutral ships within sight of our shore, is a concrete instance 
of what can be done as to radius of action and what may be 
again attempted in greater force. 

A recent estimate of an allied naval officer determines that 
the enemy submarines are at surface over 95 per cent of their 
time when cruising, thus giving opportunity of aecidental 
sinking by night ramming by surface eraft as well as for 
direct surprise attack during fog intervals. 

The tact that submarines are submerged so little of the time 
has developed a simple vet efficient strategy to determine their 
location. The Allies have used their submarines as feed lures 
for seagulls, which hover over the hulls tempted by their food, 
and follow untiringly in the wake of the submerged craft 
The gulls, not distinguishing between friend and foe, follow 
the German submarines patiently, expecting to be fed, and 
quite innocently declare the location of the enemy boats to the 
allied patrols. 


A general understanding of the capabilities of the modern sub- 
marine for offensive operations will make it easier to appreciate 
the importance of the three problems which follow: 


The aeroplane promises to play a very serious 


tant part in sea wartare and torpedo service. 


Admiral Fiske, U. S. N., retired, invented some years ago 
a“ torpedoplane which is in etfect a seaplane ecarrving on its keel 
parallel a marine torpedo. The torpedoplane delivers its 


attack directly in line with the enemy ship. It skims close to 
the surtace and releases the torpedo, which speeds to its target. 

The Germans are reported to have used this device success- 
fully in sinking allied surtace eraft in the North Sea. Privat 
initiative and subscribed money are now reputed to be de- 
veloping this method inte a practical device for our own use. 

A similar weapon is deseribed in U. 8S. Patent No. 1,223,212, 
covering an aero-marine torpedo which provides for a tubular- 
shaped charge towed by an aeroplane. The latter, rising in 
flight, drags a wire towline across the victim ship and, speed- 
ing onwards, brings the torpedo into explosive contact. 

Aeroplanes have been suggested for use in attacking sub- 
marines by trailing under-water detleeted bombs. 

Location of submerged U-boats by the use of kite observa- 
tion balloons towed trom battleships is one of the later devel- 
opments of offense. From the high elevation the observer con- 
trols an extensive sea area, which permits the discovery of the 
submarine, the location being announced by wireless and the 
destroyers and seaplanes with depth bombs called to the attack. 


Various sound-recording devices, intended to locate surface ves- 
sels, submarines, and even moving torpedoes, are now being care 
fully tested. Water is an excellent conductor of sound, and the 
development and improvement of such apparatus offers a promising 
field for inventive endeavor to those who possess adequate scien- 
tifie training and laboratory facilities. 

Many devices are suggested which depend upon optical meaus 
of detection, such as special forms of telescopes and field glasses 
to be mounted on ships or on scouting vessels. Many special forms 
of searchlights and projectors have been suggested. 

The fact that a moving torpedo leaves in its wake a stream of 
air bubbles caused by the exhaust air from its propelling engines, 
offers, under favorable conditions, one means for discovering the 
approach of a torpedo. This evidence is, however, difficult to de- 
tect in a rough sea or at night, and, furthermore, the bubbles do 
not reach the surface of the water until after the torpedo has 
traveled toward its target a distance of from 50 to 200 ft. 


The warhead torpedo weighs approximately 2500 lb. and 
travels about 10 to 15 ft. below the surface of the sea at a 
speed of 25 to 40 miles. We have a record of a British coastal 
dirigible, while tlving in company with a convoy of merchant- 
men, sighting the track of an oncoming torpedo and a moment 
later observing the crash of the explosion on the target. An 
enemy submarine taking advantage of the state of the sea for 
concealment, had with great daring dived beneath the armed 
escort and boldly torpedoed her victim. The weather was 
rough and rapidly getting worse; the dirigible picked up the 
torpedo wake and tollowed back along the dead line to its 
source and located the submarine as a dim green shadow 
stealthily submerged. The airship hovered over the cigar- 
shaped form vaguely outlined, released numerous depth bombs, 
and destroyed the submarine. 


1U. S. Patent No. 1,218,586 


\ 
Pa 
4 
4 } je 
— 
ane tlying 
wnereed te 
\ 
the Englis 
j 
truction f ew 
4 
| 
at 
i x 
6s 
~~ 
al 
ap 
4 
“a 
~ 
} ad 


The dragging of trawls, or nets, by 


the 


floating ane 


boats, 


not 


of locating submerged submarines but also to 


special guard 


only with view 


sweep up stationary mines, is frequently suggested. 
Under certain conditions this operation is practicable and effective. 

It will be seen that each of the above methods, however useful, 
has its limitations, and scientists and inventors should apply them- 
selves not only to the 


tusk of improving these, but also of tinding 


supplementary methods and devices. 


(b.) Protection of Cargo-Carrying Ships by Nets or Screens 


Many designs of such devices are suggested, and most of them 
attached to the hull of the 
tected. Many other suggestions along these lines, and differing only 
their minor characteristics have 
been received by the Board. Up to the present time not one of 
proposals involving kind has the 
the Navy Department or of the merchant marine. 
The principal objections offered to these devices are that they are 


are intended to be vessel to be pro- 


in some of from the foregoing, 


these screens of received 


any 
approval of 


heavy, difficult to hold in position, unmanageable in a heavy sea, 
and that they interfere with the speed and with the ability of the 
The undeniable evidence which 
accumulated during the past few months of submarine activity has 
demonstrated that the immunity of a attack 
s dependent very largely on its speed and also its maneuvering 


vessel to maneuver. has been 


to submarine 


vessel 


The percentage of vessels having speeds of 15 knots or 
small, 


ability. 
more which have suffered from submarine attack is very 
while the losses of slow vessels, whose speed is less than that of 
a submerged submarine, is practically 100 per cent of those at- 
Many of the suggested devices would prevent the launch- 
ing of lifeboats or 
barely possible, however, that there may be developed some form 
of this general plan which will be found practicable. In no other 
field have so many suggestions or so many duplicate inventions 


tacked. 
rafts from the vessel to be protected. It is 


been presented to the Board. 


As far back as 1877 a patent was issued containing the fol- 
lowing paragraph: “ The nature of my invention ‘consists in 
combining with a vessel a sectional reticulated shield or guard, 
suspended at a suitable distance from the hull of the ship, and 
partly or wholly surrounding the same, which shield extends 
downward a sufficient distance below the water line to arrest 
a floating torpedo or explode one attached to an attacking 
vessel.” 

many designs have 
that a 
design will stop a 


From that time until the present day 
been made, tried, and discarded. It is well known 
shield of sufficient strength and proper 
torpedo, explode it, and render it harmless to the hull of a 
vessel, if the shield is a sufficient distance away. This distance 
is generally conceded to be about 30 ft. However, it depends 
very much upon the strength of a vessel's hull and the details 
of design made to localize the damage. 

It has been the aim of all navies to do away with any torm 
of shield or net protection as, in action, speed and maneuver- 
ing qualities are imperative; and generally in wartime a_ eet 
depends for a great part of its tactical value upon its ability 
rapidly to change its base. Modern naval construction is made 
to allow torpedo attack without disabling the vessel or pre 
venting her from continuing the fight and eventually reaching 
her home port. It is known that in the present war battleships 
have been torpedoed more than once in the same fight, con- 
tinuing the battle and arriving at the home port at a fair rate 
ol speed, 

One of the great shipyards in England is interested in a 
torpedo-defense pontoon-supported screen that has been favor- 
ably noted in the American scientific press. This device is not 
a part of the ship nor attached to it, but provides a floating 
spar-like pontoon with a full-length sheet-steel flexible apron. 
These screens can be towed by the slower ships when moving 
through mine fields or submarine zones, giving extensive broad- 
side protection. The pontoon screens can be towed as sep- 
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arate units by tugs or trawlers, and the defended ship can 
move safely forward, protected by these flanking screens. 

The author will be glad to send to anyone interested in the 
further development of this line of defense an illustrated book- 


let on Submarine Problems and Torpedo Detense. 


(c) Protection Through Invisibility 
‘The point of lookout on a submarine being close to the water 
the position of a vessel at a distance can be determined only by 
observing its smoke, which floats high in the air. Lmproved smoke- 
less combustion is therefore desirable. Relative invisibility may 


also be afforded by methods of painting. 


A method of camoutlage to suddenly create a tog cloud 
about a ship is made possible by an arrangement ot pipes 
running along outside the length of the hull, parallel and near 
to the keel and connected up to the steam boilers. By quickly 


opening the control valve the steam pressure vents through 
small openings in the pipe and rises as a fog cloud, instantly 
enshrouding the ship and confusing the submarine as to aim 


} 


and direction. This is one of the many patents pending, and 


is mentiones only to encourage our engineers and inventors to 
further activities. 
It is possible and desirable, if ship-design prejudice could 


be overcome, to build a low-visibility hull by redueing or 


eliminating the masts and spars and laying the tunnels hori- 
zontally near the deck levels, supplementing the dratt by 
further arrangement of blowers. 

In the earlier days of the war, submarines were lured into 
close range by screening the deck guns of merchant steamers 
and liners and by false-rigging destroyers to simulate helpless 
accom 


sailing craft, but this deceit is increasingly difficult to 


plish as the later U-boats mount powerful long-range guns. 


(d) Destruction and Blinding of the Submarines 
A rapid-fire gun is effective when the submarine is seen within 
accurate range of the gun; but the target is so small that it is 


difficult to hit. 
The powerful effect of 
a simple means of destroying or crippling 


any submarine explosion on all neig! 
boring bodies provides 
an undersea boat. 
the setting-off of a heavy charge 


in the vicinity of the submarine, 


Once it has been even approximately located, 
of high explosive, well submerg: 


will bring about this result. 


A simple type of selective depth bomb has already been 


described, and the news items of destruction of enemy sub- 


marines by this method of attack give encouraging indicatio 
that in this device we have a weapon that spells the doom of 


the U-boat. 


In certain areas, a quantity of heavy, black petroleum or similar 


substance which will float on the surface of the water has prove 
an effective means of clouding the optical glass in the periscope’ 


‘ x posed end. 

This spreading of oil results, however, in a waste without 
commensurable result, as a recent device operated from inside 
the submarine permits of the perfect cleansing of the peri 
scope’s outlook glass by projecting against the oil smooch a 
| other wash. 


gasoline o1 


pressure Jet ot 


Under favorable conditions of wind and position. many vessels 
have saved themselves from torpedo attack by the production of a 
smoke This be formed either by 
bustion of the oil used for fuel by most naval vessels, or it may) 
be created by burning chemicals. such as phosphorus and coal tar. 


or mixtures in which both of these and other materials are used. 


screen. may incomplete com 


Reference is also made to U. S. Patents Nos. 1,219,879 and 
1,171,153. 


2U. S. Patent Application Serial No. 161,874. 
*U. S. Patent No. 1,222,156. 
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After hiding itself from the submarine in a cloud of dense 
smoke, the vessel, if possessed of sufficient speed, may be able by a 


luck maneuver to change her position and escape before the sub 


narine is able to discharge a torpedo. 


The serious tault with this plan bas been the accidental 


condition of windage, for it is apparent that if the wind blows 


trom the direction of the submarine toward the ship she ean 


H ot hide quickly in her smoke sereen, which is blown away 


trom her 


\n improvement of great value meets this need by use 


smooth-bore deck guns discharging smoke shells against the 


submarine, which puts the enemy into a murk screen per 
mitting the merchant ship to eseape or, 


by change of course, 


ittack the submarine and sink it by gunfire or ramn r, 


DOES FOR NAVAL OPE! ONS 


(e) Mines 
er since the first use of gunpowder in the prosecution of war. 
ines and torpedoes have received great attention, both from the 
varrior and the inventor. Mines are either fixed or floating. The 
or stationary submarine mine is fired by contact, electricity, 
ing device, or fuse 


tixesl 

Such mines, which are extensively used by 

navies, are rugged in design and may contain large charges of 
They are 


nine-laving vessels 


x plosives placed in position by especially equipped 


Such a mine is provided with an anchoring 


differ 
unless guard 


that 
hand to warn friendly 
essels of their proximity, may be as dangerous to friend as to foe. 


Such mines must be 


fixed mines in 


boats are at 


Floating mines from they are un- 
nna, 


inchored 


according to laws of war, designed to become 
noperative within a few hours after being set adrift 


The submarine has been suecessfully used as a mine layer 
and can enter defended sea areas and plant mine fields, un- 


d undetected An 


arted ar elaboration of this funetion 1s 


noted in the possibility of submarines liberating containers of 
asphyxiating gases or smoke clouds from a position under the 
enemy battletleet or surface ships and causing tremendous 
loss and havoe 

The defense against such surprise being eternal vigilance 
and full protection to the crews by night and day use of gas 
asas. 

Harbors and waterways are not entirely safe from sub- 
marines that may enter submerged below the mine flotation 
level to avoid contact, and then rise to the surface for obser 
ation and bombardment or to release aeroplanes, for dis 
tant depredations. 

\ proposed harbor defense against the enemy submarine 
wash or surface battlecraft, comprises a method of gas- o1 
smoke-cloud liberation from containers anchored to the bottom 
and electrically controlled, or detonated, trom shore observation 
stations, thus involving the enemy in a murk or incapacitating 
gas cloud. 

This camouflage mine field could be cheaply created and 
would be easy to install; and while depriving the enemy of 
power of observation or fire control, it would yet disclose his 
position by his military-mast tops rising above the low-hanging 
loud and permit the shore batteries to deliver their attack. 


(f) Torpedoes 


The modern submarine torpedo is about 20 in. in diameter and 
~( ft. in length, is se:f propelled, is not steered by magnetic means, 
and keeps a fairly accurat. course for several thousand yards at an 

U. S. Patent Application Serial No. 195,289. 
*U. S. Patent No. 1,222,498. 
U. S. Patent Application Serial No. 155,316. 
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average speed of more than 3O miles an hour. Its 
proximately a ton and a quarter, and, when travelir 


speed, it possesses great momentum; in fact, in on 
the high explosive charge in the 


body of the 


ship attacked. Torpedoes ars 


warhead failed prope: 


tonate, the torpedo penetrated the steel 
ulso provided with mear 


less effectively cut thro igh 


screens, nets, or guards plas 
path 
A torpedo is projected from a submarine or othe 
means of a special form of tube or gun A small charg: 


powder or compressed air is employed to start the 


which—if of the usual self-propelling it is driv 
the water by its own compressed-air motor, the air bein ied 
from a strongly built reservoir within the body of the torpedo 
itself. The torpedo is kept upon its course by a gyroscope steering 
mechanism, which is immune to outside magnetic disturbances 
The detonation of the torpedo is accomplished through an 
ism placed within its warhead; and if the torpedo is either abruptly 
diverted from its course or is checked in its forward motio the 


firing device, which is operated by arrested momentum rather than 
by any form of a projecting firing pin, instantly 


ignite 
charge of explosive contained within the warhead. The explosion, 
if it takes place within 20 ft. of the vessel, will usually rupture 
the ship’s plating, because of the terrific blow transmitted through 


the water from the point of the explosion to the ship's si 
depth at which a torpedo travels is usually between 10 
15 ft 


and below the surface 


CONFINING THE SUBMARINES 


The question as to why submarines are not destroyed before they 


reach the open sea is a most natural one, and the best answer 
which it is possible to give, according to the officers of our navy 


and those of the foreign commissions who have visited this count: 
is as follows 

The submarine bases are very strongly protected by lan tter- 
ies, aeroplane observers, and large areas of thickly min¢ 


extending to such distances that the largest naval gun cannot get 


within range of the bases. In spite of these protections, there is 
now going on a continuous attempt on the part of the allied navies 
to entrap or otherwise defeat the submarines as they emerge from 
the protected areas. Nets are laid and as promptly removed 

the enemy, whose trawlers are in turn attacked by our destrovers 
The design of these nets and the detailed arrangement of their 


fastenings and attachments offer a broad field for invention. but it 


should be remembered that they must be capable of being used in 
waters in which there is a tidal current running from two to five 
miles per hour. Many suggestions for “ bottling uy these bases 


bes off: red. 
publish 


have but. as will be 
information which would 


this country’s plans 


realized, it is not desirable 


indicate even in the st est 


degree 


Ambitious plans have been presented suggestir 
homb-ceurtain sea net, strung in sections miles long and pendant 
200 tt. de Pp, to close the North Sea from Scotland to the three 
limit off the The 


be tremendous, 


mile coast. difficulties are stu 


Norway 


pendous and the cost would but manv i 


portant engineers and the scientific and technical press express 
would be it 


the 20- to 30-ft. 


hope that it will vet be done. This great net 


supported, and at the crosswires of 
thers 


meslies 


would be attached explosive contact bombs to des‘ 


any submarine that would nose in.’ 


SHIPS AND SHIPBUILDING 
Many suggestions are made for ships of unusual form to provide 
for safety in case 
the hull. 
watertight 


of a torpedo or mine 
Most of 
bulkhead construction 
sign for all modern ships. 


exploding near or against 


these plans are an elaboration of the usual 


now required as structural de 
The multiplicity of watertight compartments in any hull design 
tends to add to the vessel's safety. 
The modern tank steamer used to carry fluid cargoes, such as 
petroleum products or molasses, is a good example of this design, 
which has been in general use for many years. 


*U. S. Patent Applicatioa Serial No. 157,389. 
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explosion of a nearby submarine mine or torpedo frequently 
great rents in the ship’s plating, in some cases opening a 
hole ten feet or more across. but the destructive effect on the 
f a ship caused by the explosion of a mine or torpedo ma) 

diminished by special hull construction. 


incompressibility of water gives the required ftulerum 


explosio1 ot the warhead, ana the hull plates break ln- 


inder the impulse of the expanding white-hot gases. It 


etore follows that the destructive effect would be mini- 
| in direet proportion to the non-resistance of the 
To accomplish this desired result an ingenious method 


under patent which provides perforated pipe-line outlets 
el to the ship's keel and connected up to the high pressure 


pon the approach of a torpedo the steam is switched into 


outlets and the rising zone ot bubbles displaces the sea 


Blast-furnace operation has attained a high degree of refinement 
in the proportioning of the various materials composing the 
charge—the ore, the fuel and the flux. The weight of oxygen— 
introduced as atmospheric air—per charge has, however, until re- 
cently been subject to much uncertainty due primarily to the dif- 
ficulty of measuring with any degree of accuracy the volume of 
air delivered. The adjustment of the air supply to the furnace 
was, therefore, usually made only when the operator found evi- 
dence that the furnace was badly overblown or underblown, a 
process which resulted in a more-or-less variable product and cer- 
tainly in a reduction in the possible maximum output of the fur- 
nace. 

With the advent of the centrifugal compressor giving a perfect- 
ly steady air blast, the metering of the air supply became more 
practical and, therefore, more usual. With perfectly definite and 
uniform charging a definite and uniform weight of air per minute 
is desirable. Constant-volume governors have been designed on 
two principles, one by metering the air by means of a venturi 
meter and the other by using an impact float. The venturi-meter 
governing has been improved by using a multiple venturi meter 
in which large pressure drop can be obtained in the throat with- 
out a corresponding loss in power. This difference in pressure 
is used on a mercury pot whose motion up and down is translated 
to the governing mechanism of the driver of the air compressor. 
The proper setting of this meter is accomplished by changing the 
tension of the spring until a scale calibrated in cubic feet of air 
per minute shows that the desired quantity of air is obtained. 

In the impact-float method the air is taken through a conical 


HE blast furnace is primarily an apparatus for pro- 
ducing pig iron; but incidentally it may also be re- 
garded as a huge gas producer. The materials fed to 
it are the iron ore, the fuel (coke), and the fluxes (limestone), 
which are charged at the top of the furnace or throat; and the 
air blast, which is blown in near the bottom of the furnace 
at the tuyeres. The materials discharged from the furnace are 
pig iron and slag, which are tapped from the bottom or eruci- 
ble of the furnace, and the gases and dust, which pass out of 
The iron ore in a blast furnace is 
for which purpose the furnace 
charged with sufficient carbonaceous fuel to do two things: 


the top of the furnace. 
deoxidized or reduced, is 


Abstract of paper presented at the Annual Meeting, December 1917, 
of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
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water and ereates a froth mass of reduced resistance tending 
great measure to dissipate the foree of the 
plosion., 
CONCLUSION 
In making reference to various patents and applications « 
devices, it is only intended thereby to illustrate types and get 


eral methods that the engineer and inventor may know in part 


what has already been done. Even though ot these ret 


erences be to the thousands ot} seoncelved Vices 


amined and unused by the Naval Consulting Board, they hav 
been helpful to the national cause as guides and gui 
inventors vet unborn. 

UL. S. Patent Appli Serial No, 


ation 
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Member of the Society 


opening in which is suspended a float, this float moving a hori- 
zontal beam about a pivot. The horizontal beam actuates the 
governing mechanism of the driver of the air compressor. On 
this horizontal beam is a sliding weight which can be set at cali- 
brated marks representing cubic feet of free air per minute. With 
the weight set in a definite position a certain definite quantity of 
air is obtained. 

In both of these methods, however, the readings on the cali- 
brated scale are only correct when the initial air conditions are 
standard, that is, are similar in barometer, temperature and hu- 
midity to which the scale has been calibrated. Any change in 
either the temperature of the inlet air or in the atmospheric ba- 
rometer or in the humidity of the air, changes 
air metered, and, therefore, its oxygen content. 
nace requires an exact weight of oxygen, the 
holding constant volume is liable, in extreme 
error of from 15 to 20 per cent. 

A volume corrector is herewith presented which when used in 
connection with the air-metering device will correct for any 
changes in temperature, barometer and humidity, so that the air 
supplied to a blast furnace will, at all times, under any atmos- 
pheric conditions, deliver a perfectly definite and predetermined 
weight of oxygen to the blast furnace. 


the weight of the 
As the blast fur- 
above method of 
cases, to have an 


This volume corrector is 
so designed that it requires only one setting for each correction, 
that is, one setting for any initial temperature, one setting for 
any existing barometer and one setting for humid ty as usually 
obtained by the difference of readings on a wet- and dry-bulb 
thermometer. 


to abstract all the oxygen from the reducible metallic oxides 
and to furnish enongh heat at high enough temperature to melt 
down to superheated liquids the pig iron and slag—combina- 
that The 
fuel must supply the reducing energy and the melting-down 


tions of irreducible metallic oxides are formed. 
or smelting requirements; the first by action upon the metallie 
oxides at a red to a white heat and abstracting their oxygen; 
the second by being burned at the foot of the furnace by the 
hot-air blast, and there generating the heat and higher tem- 
peratures necessary for the smelting down of the materials 
already reduced. 

In a secondary way the blast furnace may also be regarded 
as a huge gas producer, run by hot forced blast, in which the 
incombustible portions of the contents are melted down (with 
a little unburnt carbon) to liquid metal and slag and are run 
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out beneath, while the gaseous products pass upward through 
” to 100 ft. of burden and escape above. The escaping gases 
are primarily of the composition of producer gas, with some 
of its carbonous oxide changed to CO, by the oxygen abstracted 
from the burden; with some CO, added from the decomposi- 
tion of the carbonates of the charge: and with the usual in- 
crement of moisture from the charge and volatile matter (if 
Hence, the blast fur- 
nace is a huge gas producer, giving a rather inferior quality 


any) from the distillation of the fuel. 
of combustible gas in large quantities, while reducing to metal 
and slag the burden of iron ore and flux (limestone) which is 
put in with the fuel. In fact, the unoxidized and combustible 
ingredients of the esecaping.gas represent a large part, often 
the largest part, of the total caloritic power of the fuel. 


Air REQUIREMENTS IN BLAST FURNACES 


From the above it can be readily seen that if the charging 
of a furnace is uniform, it is quite essential to have the 
amount-of air supplied to the furnace also uniform in quantity. 
The air pressure required for foreing the air through the fur 
It the 


particles of ore, fuel, and limestone are large, that is, the 


nace varies with the condition of the burden or charge. 


spaces between these particles ample, there is a freer passage 
tor the air than if the particles of ore, fuel, and limestone 
are small and closely packed. Under certain conditions the 
furnace may require a pressure of, say, 10 to 15 lb. to fores 
a certain quantity of air through it, while under other condi 
tions, When the material in the furnace is tightly packed, a 


25 30 is 


much higher pressure, sometimes as high as 25 to 


required to foree through the same amount of air. 


Air Compressors ror BLAST FURNACES 


It is therefore absolutely necessary that the air compressor 
be capable of adapting itself automatically to supply a pre 
determined weight of air, corresponding to the charge in the 
furnace, regardless of the resistance encountered up to a cer 
tain preseribed maximum. Usually the limiting air pressure 
is 30 Ib., as this is the maximum pressure the stack itself will 
withstand with safety. 

The expression weight of air is used advisedly, because the 
blast furnace requires a detinite weight of oxygen to combine 
with the carbon in the coke charged to the furnace. In general 
practice we refer to this definite weight of air (or oxygen) 
as a “constant volume of air,” but this volume must have 
reference to specific conditions of temperature, barometer and 
humidity, because any variation of these conditions changes 
the weight of oxygen contained in a given volume. The stand- 
ard conditions most commonly referred to are dry air at 60 
Air under these 


specitied conditions contains, of course, a perfectly definite 


deg. fahr. temperature and 30 in. barometer. 


weight of oxygen per cubic foot. 


RECIPROCATING ENGINES AND BLOWERS 


Up to the advent of the centrifugal compressor, reciprocat- 
ing compressors were chiefly used for blast-furnace work. The 
governor of the compressor driver was set to maintain a speed 
corresponding to the desired quantity of air, the general idea 
being that each stroke of the compressor represented a prac- 
tically constant quantity of atmospheric air regardless of the 
discharge pressure. 

The r.p.m. of the reciprocating compressor was, however, 
but a poor guide as to the weight of air supplied, and it was 
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left to the judgment of the blast-furnace operator as to 


whether or not the furnace was receiving the proper amount 
of air. If in his opinion the furnace was receiving too little 
air, that is, if it was underblown due to the charge in the fur- 
nace offering more resistance to air flow than previously, he 
would eall for a higher speed of the reciprocating compressor. 
Speeding up the driver would then furnish a somewhat greater 
quantity of air at the higher pressure. If, however, the blast 


furnace was overblown, the reciprocating compressor was 


slowed down, and the quantity of air furnished was reduced. 
This 


change of condition in the furnace betore the furnace operator 


method of operating, however, necessitated a decided 
knew that the air supply to the furnace was not correet, and 
in many cases the furnace got into a very poor condition before 
the operator changed the air supply and improved conditions. 

With the gradual introduction of greater refinements in de- 
termining the quantities and the chemical composition of the 
ore, fuel and tux entering each charge in the blast furnace, 
the uncertainty in the quantity of air supplied began to stand 
There 


was not only the need for a reliable method tor measuring the 


out more and more as the weakest link in the chain. 


quantity of air, but engineers were asking for apparatus which, 
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Readings on U-tubes Band D and of the 


VENTURI 


barometer are 


while metering the air, would also automatically maintain con 
stant any desired quantity, regardless of the furnace condi- 
tions. 

The paper here reviews brietly the underlying theory and 
formule for the flow of gases, and then enters into the follow- 
ing discussion of the commercial methods of regulation of air 
to the blast furnace.—Eprror. | 


COMMERCIAL METHODS FOR MEASURING AIR 


The commercial methods for measuring air most commonly 
employed are: (1) The Receiver Method, (2) The Orifice 
Method, (3) The Pitot Tube, (4) The Venturi Meter, and (5) 
The Impact-Float Method. Of these the first 
waste the air they pass, and are therefore suitable only for 


two met hods 


The other methods allow the air 
to pass to destination, and may therefore be left continuously 


temporary testing purposes. 


in the system. 

In the Receiver Method the compressed air is passed into a 
closed system consisting of a tank and piping of known di- 
mensions and full originally of air of atmospheric pressure 
and which taken as standard. 
After the compressed air has been flowing into the system for 


temperature, conditions are 


A 
| 
| 
225 
is 
oF 
ate 
— 
| 
ra 
Mee 
the 
‘ 
= 
ay 


VOLUME 


a sulliciently long peried, say, halt an hour or an hour, the 
pressure and the temperature are again observed. 

In the Oritice Method the compressed air is allowed to dis- 
charge into the atmosphere through an orifice of known area 
The 


measured by means of a bare thermometer inserted through 


and known velocity coefficient. initial temperature is 
the wall of pipe immediately preceding the orifice without well 


or easing of any kind. The pressures may be observed inde- 
pendently, or, preferably, the pressure drop may be observed 
by means of an impact tube. 

Next to the Receiver Method, the Oritice Method is the most 
certain and the most reliable method for measuring air, and it 
is therefore generally recommended as the standard tor the 
calibration of other air-measuring methods. A uniform rate 
of flow, however, is presupposed, as a pulsating flow, such as 
comes from reeiproeating or positive-pressure compressors, 
cannot be measured reliably by any method which depends on 
a density © velocity’ observation unless the discharge piping 
is of an extreme length sufficient to dampen out all pulsations. 


The Venturi Meter shown diagrammatically in Fig. 1 con- 


- 


DIRECTION 
FLOW 


hic. 2) Impact Froar Atm METER 

sists essentially of a direct and a reversed nozzle placed throat 
to throat, making a common throat. In general, two U-tubes 
B and D, or the equivalent, are necessary, one to give the static 
pressure B in the throat and the other to give the pressure 
drop D from the main pipe, or high-pressure region, to the 
throat. It will be noticed that the impact tube A points up- 
stream, so as to inelude whatever velocity head may exist in 
After the air passes the throat, the pressure 
This 
may be demonstrated by the use of impact tube (, pointing 
U-tube communi- 
eating with both impact tubes A and (' will give direetly the 


the main pipe. 
rises again to nearly, but not quite, its original value. 


upstream, in the pipe beyond the throat. 


pressure loss caused by the insertion of the venturi meter into 
the system. 

The direct nozzle should be short and well rounded, while 
the reversed nozzle should be well tapered with a half angle 
of about 4 deg. The inside of the meter must be smoothly 
finished, and particular care must be taken at the entrance of 
the U-tube into the throat of the meter to avoid all burrs and 
roughness. Also the impact tube in the main pipe should be 


REGULATOR, 


THE Journal 
L. C. LOEWENSTEIN Am. Soc. 
small to avoid any eddies and disturbances due to the intro 
duetion of the impact tube. 


The quantity of air may be computed trom 


=(423fa/V/T,)V P,(P, — P,)— 0.0665 (P, — P,)*).[1 
where 
@ = eu. ft. of standard air (14.70 barom. and 60 deg. 
fahr.) per min. 
l absolute temperature in main pipe in deg. tahr 
f = velocity coetticient of throat, usually between 0.95 


and 0.99 
a == area of throat in sq. in. 
P, = absolute initial (high) pressure in inches Hy 
l’, = absolute pressure in throat in inches Hg 


In designing a venturi meter tor a particular case, the area 


pressure drop. 


a is so chosen that the value of P,— P, for the quantity of air 
most commonly used should be large enough to be read eon 
veniently and with reasonable accuracy and yet not so large 
as to cause an excessive pressure drop and power loss in the 
meter, 

It is preterable to measure the air before it is compressed, 
so that P, and 7, are the atmospheric pressure and absolute 
A single U-tube like 


The actual pressure P, 


almospherie temperature, respectively. 
U-tube B in Fig. 1 is then sufficient. 

must be obtained from the existing barometer and then P, car 
on the U 


be computed from the reading P,—— I’ tube 


The U-tube can also be calibrated in eubie feet of air per 
minute instead of indicating only inches of mercury pressure 
When so calibrated it can only refer to some standard or aver 
age condition of air, and any change in temperature, barometer 
or humidity will affect the correet reading on sueh a calibrated 


seale. 


ImMpact-FLoat MetrHop 


The Impact-Float Method described previously in a payjer 
by Mr. R. H. Rice before this Society and illustrated in Fig. 2 
consists in allowing the air to be metered to impinge on a float 
F’, usually in the form of a disk, suspended vertieally in a cone. 
The air enters the small end of the cone, and its velocity is 
steadily reduced as it passes up toward the larger end of the 
cone. The foree tending to lift the float, and whatever is 
attached to it, against gravity consists partly of the direct 
impact of a part of the air against the float, and partly o! 
the pressure drop caused by the passage of the air through 
the annulus between the float and the cone in a sort of vena 
contracta. As the float rises in the cone, this force is reduced 
by the lowered velocity of the air, so that the position of the 
float 
through the cone. 


in the cone is a function of the quantity of air passing 


It is desirable, however, tor reasons which will appear later 
in connection with air regulation, to confine the position of the 
float within narrow limits, regardless of the quantity of air. 
This is accomplished as shown in Fig. 2 by connecting the tloat 
to a horizontal lever or beam B, the force on the float being 
balanced by a sliding weight W, which can be moved to any 
part of the beam. The beam is so graduated that the position 
of the sliding weight on it gives directly the volume of the air 
entering the cone. 

The impact on the float or the momentum of the air is 
evidently mV, where m is the mass of air impinging on the 
‘oat per second and V is its velocity. Since for a constant 
cross-section m is proportional to yV, where +7 is density of 
the air, the impact on the float is proportional to yV* or to 


m’/¥. Similarly, the pressure drop through the annulus around 
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the float is vl" 2g, where Vis now the velocity in the annulus, 
and is theretore also proportional to m’, ¥. 
When the air flows through the annulus between the float 


and cone a vena contracta obtains whose area varies with each 


volume of air flowing. On account of this, formule for the 
float force or reaction based on purely mathematieal dedue- 


The 


slope of the cone and the ratio of float diameter to eone di- 


tions require modification based on experimental results. 


ameter and also the average velocity of the air through the 
the float 


cone in uence value of this force. kor long cones 


having a slope of about one inch in five inches and with floats 


having areas between 50) per cent and 95 per cent of the 
annulus area and using average velocities through the cone 
under 100 ft. per see. the following formula found experi 
mentally will hold: 

9 10 (A fa’). 


in Which 


I’ = total torcee ot float in Ib 

A eu. It. of air per min. 

a4 density of the air in lb. per en. ft 
1 float area in sq. f 

annulus area mm sq. tt 


N 
' 
ic. TRIPLE 
sed for securing a reasonable dro 
The upward moment ot the toree / about the tulerum ot 


the beam (Fig. 2) is counterbalanced partly by the downward 
moment of the weight of the float and partly by the moment 
of the shding weight, which is downward, but may be upward 
tor small volumes ot air. In any case, however, the system 
may be reduced to one having a weightless tloat and beam, so 
that the upward moment of the float foree /° is balanced by 
the downward moment of the sliding weight W. Since both 
the weight W and the lever arm of F are tixed, the lever arm 
ot W must be always proportional to the force F’, or to M*/», 
in which M is @ referred to standard conditions of barometer, 
temperature and humidity, and therefore represents a detinite 
weight of air. 

In other words, the beam must have a quadratic scale; that 
is, the longitudinal distanee of the sliding weight from the zero 
on the beam is four times as great for 20,000 eu. ft. and nine 
The 


graduations on the beam are made correct for the average 


times as great tor 30,000 eu. ft. as it is for 10,000 eu. ft. 
atmospheric conditions of the air at the place where the instru- 
ment is to be used. 

In metering the air all that is necessary after the beam is 


calibrated is to move the sliding weight W along the beam 
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until the beam is level, exactly His ani the the beam on 


The 


indicates the amount of air flowing 


case ol 


a pair of beam scales. pointer the weight W then 


CONSTANT-VOLUME GOVERNING 


Ot the above-mentioned methods of measuring air in general, 
only the last two, the Venturi Meter and the Impact Float, are 
commercially used for regulating the supply of air to blast 
With ol 


blowing apparatus became available which could be very nicely 


furnaces. the advent the centrifugal compressor a 
regulated in respect to holding any constant volume of air 
supply to the furnace. The centrifugal compressor delivers 
an absolutely steady stream of air without any pulsations 
whatever, and the pressure delivered by such a unit varies 
closely with the square of its speed. Hence, any volume regu 
lation of air need only influence the speed of the driver of the 


all 


volume regulation for centrifugal compressors was based upon 


centrifugal compressor. Up to a very short time ago 


a calibrated seale for some standard condition of air, usually 


assumed as dry air at the average temperature and barometer 


existing at the location of the set We again emphasize heré 
DIPECTION 
MR FLOW 


4/10 OIA 


SFT 7 - 
VENTURI METER 
ssure without excessive power loss 
the tact that constant-volume governing is relerred lo, whereas 


the objeet desired is to introduce a constant weight ot oxygen 
into the furnace. 

lhe governing of a centrifugal compressor, in order to hold 
constant volume, requires the use, first, of a meter for measur- 
ing the volume ot air flow. The necessary qualifications of 
such a meter, taking into consideration the large quantities ot 


(1) It 


(2) the power consumed in 


air used in blast-furnace operation, are: must not 


waste any of the air it meters; 


the metering and governing processes must be small, which 
makes it necessary that the friction losses of air flow through 
the meter be small; (3) the governor must be sensitive, so 
that a small change in the quantity of air supplied will be 


sufficient to aetuate the governor. 


THe Venturi METER 

An ordinary venturi meter in which the entire quantity of 
air flowing must be drawn through a sufficiently small throat 
to give a suitable drop of pressure would involve considerable 
power loss. To reduce this power loss a multiple venturi has 


been devised, consisting of a number of eoncentrie venturis. 
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Referring to Fig. 3, whieh shows a multiple venturi, a very 
small part of the total air flow passes through the small or 
inner venturi. At the throat of this small venturi the largest 
pressure drop is obtained. A larger quantity of air flows 
around the inner venturi and through the second venturi, but 
the bulk of the air flow is around the second and through the 
third or outer venturi. 

Consider a flow of 45,000 cu. ft. of standard air per minute 
through the triple venturi shown in Fig. 3, the air tlowing 
from right to left as indicated. The air at inlet to the venturi 
is assumed to be at practically atmospheric pressure and tem- 
perature. By the use of Equation [1] and by assuming a 
probable velocity coefficient f = 0.95 for the inner venturi 
and f = 0.85 for the two outer venturis, we can show that the 
following conditions obtain. Through the inner venturi 175.8 
eu. ft. of standard air flows. The pressure at the throat is 
22.65 in. Hg, representing a drop of pressure of 7.28 in. Hg, 
About 1777 eu. ft. of standard air per minute flows through 
the middle venturi. The drop of pressure from atmosphere 
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sure will be negative (suction). With varying flow of air 
through the venturi, the suction at the throat of the inner 
venturi will also vary; and this varying suction ean be used 
for governing the driver of a centrifugal compressor so as to 


hold a definite “ constant volume” of air flow per minute. 


Tue VENTURI METER CONSTANT-VOLUME GOVERNOR 


Fig. 4 shows in a somewhat diagrammatical manner a means 
for accomplishing this. The pipe leading from the throat of 
the inner venturi meter is connected to part A representing a 
mereury-sealed pressure bell, or mereury pot. Suction pressure 
at the venturi throat is established in the space B between the 
stationary part of the pot and the upper and movable bell. 
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Uses a mercury pot subjected to the pressure of the throat of the venturi meter shown in Fig. 3 and with 


adjustments so that it can hold any desired volume as indicated on a calibrated mercury tube shown in Fig. 5 


Fic, 5. 


(29.93 in. Hg) to the throat of this venturi is 0.73 in. Hg. All 
the remaining air (43,047 cu. ft.) passes through the outer or 
third venturi, and the drop of pressure from atmosphere to 
the throat of this venturi is 0.69 in. Hg. 

The loss of power in metering the air through this triple 
venturi, when passing 45,000 ecu. ft. of standard air per min- 
ute, can be determined from the loss of pressure between that 
existing at the entrance to each venturi and the pressure exist- 
ing at the exit or discharge end of each venturi, taking into 
account the volume of standard air passing through each. 
This gives a loss of power of 0.18 hp. for the smaller or inner 
venturi, 1.06 hp. for the middle venturi and 31.38 hp. for the 
outer or largest venturi, making a total power loss through 
the entire triple venturi of 32.62 hp. 

The largest drop of pressure in this triple venturi meter 
occurs in the throat of the inner or smallest venturi. With 
a flow of 45,000 eu. ft. of standard air per minute, the cal- 
culated drop is 7.28 in. Hg (3.57 lb. per sq. in.) pressure. 
With air entering the meter from atmosphere, the throat pres- 


Used with a venturi meter as shown in Fig. 8 and with a constant-volume governor as shown in Fig. 4. 


Variations of pressure in B cause this bell to move up or down. 
The suction pressure is sealed from atmosphere by a column 
of mercury surrounding the long sheet-steel skirt or extension 
of the bell. There is suflicient clearance space between this 
sheet-steel skirt and the inner and outer shell surrounding it 
to prevent any frictional contact. The movement of the bell 
in the mercury pot is transmitted through the links C, D, and 
E to the steam-valve control to the turbine, thereby opening 
and closing the number of valves admitting steam to the tur- 
bine. An adjustable spring F can be set so as to counter- 
balance the pull of the bell for any desired volume of air. 
Handwheels G are used for setting the spring tension, as can 
be readily understood from the figure. Dashpot H dampens 
out the oscillations of this gear. 

The method of setting for regulation is as follows: Having 
determined exactly the number of cubic feet of standard air 
desired per minute, the operator turns the handwheel G and 
observes the height of the registering mereury column, also 
attached to the pipe leading from the throat of the inner ven- 
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turi. This mereury column is not only inseribed in inches of 
mereury, but is also calibrated in eubie feet of air per minute, 
as shown in Fig. 5.’ When the mereury column registers the 
desired number of cubic feet of standard air per minute, hand- 
wheel G is locked. Any change in air flow through the venturi 
will change the suction in the pipe leading from the throat of 
the inner venturi to the mereury pot shown in Fig. 4, and also 
Fig. 5. 


pot, however, intluences the governing mechanism so as to 


to the gage in A change of suction on the mercury 
inerease the steam admission to the turbine when the suction 
dlecreases, or decrease the steam admission to the turbine when 
the suction increases. By this means constant-volume govern 
ing is obtained. Inereasing the steam admission to the turbine 
speeds up the unit, thereby increasing the discharge pressure 
of the compressor, and vice versa. Equilibrium must be estab 
lished between the spring tension set by handwheel G and the 
pressure in the contined space in the mereury pot before the 


roverning mechanism comes to rest. 


The calibration of mereury column indicating number of 
cubie feet of air per minute refers to standard air, that is, air 
of the average temperature and barometer and humidity for 
which the unit has been calibrated. Fig. 5 shows a ealibrated 
seale for a normal capacity of 25,000 eu. ft. of air per min., 
whereas Fig. 3 shows a multiple venturi of a much greater 
normal capacity, probably 40,000 eu. ft. per min. 


CONSTAN' Vout (FOVERNOR 


The second method for regulating turbo-compressors for 


blast-turnace work involves the use of the impact | oat which 
was originally conceived as part of the means for constant 
volume governing. Fig. 2 shows the impact float suspended in 
a conieal pipe and attached to a beam calibrated in cubie teet 


ot air per 


minute. It this beam were attached by linkages 


to the governing mechanism of the driver of a centrifugal 
compressor, it could be made to take care of its governing. 
Float F is 


The tloat is made 


Fig. 6 shows such a constant-volume governor. 


suspended by a vertical rod from beam B. 
so it can be heated with a small amount of compressed air in- 
troduced through the hollow suspension rod S so as to prevent 
moisture from condensing and freezing upon the float in win- 
ter. The beam is fulerumed at A and is balanced by eounter- 
weight © and movable sliding weight W. Dashpot D prevents 
Handwheel H on 


end of the beam moves the sliding weight 


too rapid movements or oscillations. one 
W longitudinally 


The 


shding weight can thus be set at any definite position indiecat- 


along the beam by means of a threaded shaft and nut. 
ing the desired volume of air per minute. Any movement of 
the beam is transmitted through linkages M, VN, O and T to 
a controlling pilot valve V which will admit steam or oil under 
This 


piston is connected directly to a nest of controlling valves 


pressure to either one or the other side of a piston P. 


which admit steam to separate groups of turbine nozzles. 
The turbine governor G is used as a speed-limiting device, so 
arranged that when the turbine reaches a speed corresponding 
to that at which the compressor would deliver the maximum 
permissible pressure (for blast-furnace work usually 30 Ib. 
per sq. in. gage), it moves linkages L, K, and N and thereby 
influences the governing pilot valve from opening more valves 
In other words, at this speed it takes 
the control of the turbine out of the hands of the econstant- 
volume governor. 


for steam admission. 


‘For Figs. 3, 4 and 5 the author is indebted to the Southwark 
Foundry and Machine Company, 
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The important feature of this method of constant-volume 
governing is the very small pressure drop involved by the air 
The area of 
the float is so large that a very low velocity of air and an 


passing through the conical pipe of the meter. 


extremely small pressure difference on the two sides of the 
float is sufficient to afford all the foree necessary to move the 
entire governing mechanism. This fact also makes the gov- 
ernor sensitive to the smallest variation in the quantity of air 
passing through the compressor. 

The force exerted upon the impact float when used as a 
constant-volume governor can be determined from Equation 


») 


It has been found advisable to make the area of such a float 
equal to 

A = T00(Q 

in which 

A= 

() = correct quantity of cu. ft. of standard air per minute 


area of float in sq. ft. 


for a definite position of sliding weight 
q = smallest change of volume in eu. ft. of air per min. 
desired to produce an effeet governing 
y = density of air in lb. per eu. ft. 
p = mean effective pressure in lb. per sq. in. for which 


the compressor has been designed. 


It will be noticed that the smaller the value of q, the more 
sensitive will be the governing and the smaller will be the force 
available tor governing purposes. If qd is taken reasonably 


large the governing forces become greater, but the constant- 


volume governor will be less sensitive. In other words, q is 
a measure of the per cent of the regulation desired 

When the float is in proper position for the compressor to 
deliver its normal rating of air against the normal pressure, 
the annulus area between the float and the cone may be found 
from the following equation: 


a= 0.0017QV 
in which 
a = annulus area in sq. ft. 
() = the normal rating of the compressor in eu. ft. of air 
per min. 
P» = the mean effective pressure corresponding to the 
normal pressure rating in !b. per sq. in. 
y = density of air in lb. per en. ft. 


[t is advisable to make the inlet-pipe diameter for supply- 
ing atmosphere air to the constant-volume governor and hence 
to the compressor of such diameter as to limit the velocity of 


air to approximately 30 ft. per see. The constant-volume- 


TABLE 1 FLOAT AREAS AND FORCES USED IN IMPACT FLOA r 


METHOD 


Normal rating of | 


unit, cu. ft. of | Quantity of air Float area, Float force, 
standard air per | delivered, cu. ft. sq. ft. Ib. 
min, per min. 

50,000 45,000 7.43 168 
40,000 40,000 6.87 167 
35,000 128 
30,000 30,000 4.90 171 
25,000 118 

22,500 112 

20,000 20,000 3.14 89 re 

18,300 75 q 
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governor cone should extend into an inlet box which would 
It is there- 
fore advisable to have the inlet box as large as possible. 


admit air with uniform distribution into the cone. 


Table 1 gives an idea of the float forces and tloat areas 
employed in practice, the float foree having been measured 
experimentally in each ease. 


INACCURACIES OF CONSTANT-VOLUME GOVERNORS 


Both the venturi-meter and the impaet-float methods ot 
constant-volume governing applied to centrifugal compressors 
have resulted in improving the regulation of blast furnaces. 
Unfortunately, this means of regulating cannot be applied to 
any other type of air-compressing machinery because all other 
known types of compressors do not produee an absolutely 
steady flow of air. The advent of constant-volume governing 
has eliminated the only remaining guesswork heretotore em 


ploved in regulating the air supply to a blast furnace. With 
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Shown mounted on the beam of a constant-volume governor 


careful analysis of the iron ore and coke charged to the furnace 
and a caretul weighing of them as they are charged, the 
amount of oxygen necessary tor combustion of the coke and 
reduction of the iron ore is accurately ‘and easily determined. 
It is then only necessary in the venturi method to adjust the 
governing mechanism so that the indieating mereury column 
shows the desired quantity of atmospheric air per minute; or, 
in the impaect-float method, merely to set the sliding weight on 
the governing beam to the indieated quantity of atmospheric 
air desired. In the latter case the weight can be set imme- 
diately and the governor will automatically establish the proper 
air flow, whereas, in the former case, adjustment must be made 
In both cases, 
however, if the atmospheric conditions of the inlet air change 


slowly until the desired air flow is obtained. 


from the so-called standard or average conditions for which 
the governors were calibrated, the actual quantity of air de- 
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livered, or more correctly, the actual weight ot oxygen sent 
to the blast furnace, will vary. This variation may be con- 
siderable. 

For instance, if the standard air conditions are taken as dry 
air at 60 deg. fahr. and 29 in. Hg and the governor is eali- 
brated for these conditions, it is possible to conceive a summer 
condition of 100 dee. fahr. with a barometer of 26 im. and 
There 


is 14 per cent less oxygen per cubie toot of air under these 


fully saturated air (as on a rainy and stormy day). 
conditions than under standard conditions. In winter, atmos 
pheric air may be at 0 deg. fahr., the air perteetly dry and 
a barometer of 30 in. Hg. A cubic foot of this air will contain 
S per cent more oxygen than the standard air. It is, therefore, 
pertectly possible to supply from 8 per cent too much oxygen 
to 14 per cent too little oxygen to the blast furnace, ft regula 
tien is dependent on constant-volume-governor settings otf 


standard or average conditions of atmosphere air 


Corrreror 


The main objeet of this paper is to desertbe a new instru 
ment named a volume corrector whieh can be applied to the 
sliding weight and ealibrated scale of an lmpact-tloat constant- 
volume governor for correcting this governor when handling 
air of any temperature, barometer or humidity. An instru 
nent similar in prineiple and somewhat similar in construction 
can also be applied to the indicating mereury column of the® 
venturl meter so as to obtain proper volume correction 

The volume corrector apphed to the impaet-tloat constant 
volume governor is shown in Fig. 6. The seale beam B, in 
stead of having vertieal calibration lines tor standard condi 
tions of air, has sloping constant-volume lines engraved upon 
it. The volume corrector proper is mounted on the front ot 
the sliding weight W. Fig. 7 is a photographie view of a part 
of this scale beam with volume correetor mounted on the slid- 
ing weight; and Fig. 8 is the same with the hinged door of the 
volume corrector open, as is the case when the instrument is 
to be set. 

Fig. 9 shows a little more clearly the arrangement of thus 
instrument. There are three milled heads, A, B, and (, pro 
vided for adjusting pointers indieating barometer, temperature 
and humidity. All that is required of the operator is to set 
these pointers correetly. After obtaining the actual barometer 
reading from a standard barometer, and the aetual tempera- 
ture of the incoming air, and observing the existing humidity 

which is usually done by noting the temperature difference 
between a wet- and dry-bulb thermometer, pointer a is set at 
the proper barometric reading, pointer ) at the proper tem- 
perature reading, and pointer ¢ moved so as to interseet the 
curve corresponding to the observed temperature difference 
between the wet- and dry-bulb thermometers. 

The movement of each of these pointers intluences the final 
position of the main pointer /’. This main pointer moves in 
a vertical direction with respect to the seale on the beam. 
After the volume corrector is properly set, the sliding weight 
to which the volume corrector is permanently attached is moved 
horizontally along the beam until the main pointer J’ interseets 
the sloping line on the graduated seale designating the proper 
volume of standard air required. When so set the sliding 
weight is in the proper position. This permits corrections to 
be made for variation in temperature, barometer and humid- 
ity so that a constant weight of oxygen is supplied no matter 
what the conditions of the atmospheric air. Having deter- 
mined that the blast furnace requires a delinite volume of 
standard air (dry air at 60 deg. fahr. and 20 in. Hg), the 
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vovernor with corrected setting of the sliding weight will de 
liver the proper amount of actual air which would contain the 
sume werkt of oxygen as would be contained in the required 
quantity of standard air. 

The amount of oxygen in dry air varies directly as the 
density of the air. The density of air is direetly proportional 


to the barometric pressure and inversely proportional to the 


absolute temperature. Expressed symbolically, yo B 7. As 
the oat foree is proportional to My, a change in density ¥ 
with the governor set to maintain a constant weight M of air 


per second will cause the governor to change the speed of the 
weight 


is the same 


COMLPPessar until a new Is delivered, such that the 


ot the shding 


new value of Mo + as the original value of 


luxpressed svmbolically, for a given 


(B/T 


pressure ol 


settling 


weight. Mix y, or Maly x For moist air the 


barometer no longer represents the the air itself, 


the barometrie pressure is due to the Vapor pres 


an the au Vapor pressure must therefore be sub 


the observed barometric pressure in order to get 


e net air pressure to be used in computing the air density 
nd henee the weight of oxygen per cu. tt. of an kor 
sturated air (a relative humidity of 100 per cent the vapor 
pressure can be read direetly from steam tables for the ob- 
erves it re temperature, If the air not quite 


saturated, the relative humidity, or the percentage of the pos 
ble of meomture in the air, be determined in 
(number of wavs: usually, trom a drv- and wet-bulb ther 
eler arrangement The vapor pressure tor a given tem 
erature is proportional to the relative humidity, and this 
then be subtracted trom the observed barometric pres 

sire in computing the am density 
"} vraduated seale on the beam oft the constant-volume 
sovernior was designed by taking a horizontal base line sueh as 
wis shown in Figs. 6. 7 and 8, and shown schematically in 
hig 10 as 1A’, and placing thereon the proper calibration 
tor standard air (dry, 60 deg. fahr., 20 in. He The zero 
on this line gives the position of the sliding weight when the 
constant-volume governor beam is i equilibrium and no air 


The 


the sliding weight 


s flowing B (Fig 10 
tor LO,000 en. tt. 


PO.000 eu. ft. 


point represents the position of 


flow; and point ¢ 


prs 


tlow, ete. The distance is 


made 
equal to four times AB, Similarly the distance A/), where 
1) represents the 30,000 eu. ft. point, is made equal to nine 
ines AB, With respect to temperature, the graduations on 
1.1 held good so long as the prevailing atmospheric tem 


perature is 520 deg. tfahr. absolute. When the prevailing tem- 
perature is other than 520 deg. fahr. absolute, the relations of 
the distances 1B, 40, AD to each other remain unchanged: 
but they must all be multiplied or foreshortened by the same 


This 


Neterring 


ratio is accomplished in the following manner: 


to Fig. 10, let the line OAB’ be perpendicular to 
the base line AA’; and let OA represent to some seale 520 deg. 
fahr. absolute, and OB’ represent 2080 deg. fahr. absolute to 
scale, so that OB’ 4 0A. Draw BC’ 
{4° and CC” parallel to OB’. Also prolong the straight line 
OB until it intersects the line BC’ in the point P (not shown). 
The triangles OAB and OB'P being similar, B'?? : AB : : OB 
OA; or B’P 44B. But BC’ Af 1 4AB. Therefore 
BD = BC’; or P coincides with C’. In other words, the inter- 
section ( of the line CC’ 
line OB. 


the same parallel to 


with B’C” is a point on the straight 


Now in actual operation when the governor is set to deliver 
-0,000 ca. tt. of standard air per minute for a temperature of 
920 deg. fahr. and should the actual temperature be four 
times as high, or 2080 dee. tahr. absolute, the governor will. 
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“as ¢ xplained before, with the same sett ev ot the shding weight, 


regulate for only 10,000 eu. tt. of standard air per minute, 


because the density of the air at 2080 deg. fahr. absolute is 


one-fourth of that at 520 dee. tahr. absolute. The pointer ot 


the sliding weight must under those conditions then read 10,000 
cu. tt. without the shding weight itself being disturbed in any 
way. In the volume corrector this would be accomplished by 


pushing up the final pointer along a uniform temperature seale 


until it reads 2080 deg. fahr. absolute. beeause the pointer 
traveling upward would then, as proved above, just intersect 
the 10,000 eu. tt. line ORC’ It will be notieed that all 


hig. Prorocrarnic View or THE VotumMEe Corrector 


Front door of 


easing 
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Front door of easing onened 


sloping lines representing detinite volumes of ait per minute 
meet at O, This would represent the point of absolute zero 

the same temperature seale was carried down on the prolonga 
tion of the line AB. From the above it can be seen that if the 
volume corrector be made to carry a temperature seale with 
the same distances as employed in the engraving of the scale 
on the beam, and the main pointer P of the volume corrector 
be made to move vertically up and down the proper distance 
to this seale, the sliding weight ean be set for any observed 
temperature of atmospheric air so as to deliver the proper 
volume of air containing the weight of 
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contained in the previously caleulated necessary volume of air 
of standard conditions. 

Further consideration will show that as far as the density 
or the square of the volume is concerned, doubling the absolute 
temperature is equivalent to halving the barometer. In other 
words, any barometrie change can be expressed by an equiva- 
lent temperature change. For instance, if 29 in. Hg is taken 
as the standard barometer and 60 deg. fahr. (520 deg. abso- 
lute) as the standard temperature, a change to 28 in. ba- 
rometer, the temperature remaining at 60 deg. fahr., is 
equivalent to a change to a temperature of (29 * 520) 28 or 
538.6 deg. fahr. absolute (78.6 deg. fahr.) with the barometer 
remaining at 29 in. Hg. The distance on the barometer seale 
from 29 in. to 28 in. must therefore equal the distanee from 
60 deg. fahr. to 78.6 deg. fahr. on the thermometer seale, 
whereas the correction necessary from 29 in. Hg to 25 in. Hg 
barometer is equivalent to a change to a temperature of 
(29 520) (25 or 603.2 deg. fahr. absolute (143.2 deg. fahr. ) 
with the barometer remaining at 29 in. Hg. The distanee on 
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Fie. 9 View or VOLUME CORRECTOR SHOWING DETAILS 


the barometer seale from 29 in. to 25 in. must therefore equal 
the distance from 60 deg. fahr. to 143.2 deg. fahr. 

The barometric scale constructed on the above principle for 
the volume corrector is evidently a reverse and reciprocal (that 
is, non-uniform) scale. For constructional reasons, and chiefly 
to take care of humidity corrections explained later, it is 
desirable to have this seale uniform without affecting in any 
way the accuracy of the instrument. This is accomplished in 
the following manner: 


Referring to Fig. 11, which gives a view of the volume cor- 
rector shown in Fig. 9 but with some of the front cover plate 
removed, A, B and C are the pins to which the milled heads 
A, B and C of Fig. 9 are attached. The main pointer in Fig. 
is moved up and down in a vertical slot by means of pin p 
in Fig. 11. When the operator moves milled head A so that 
pointer a indicates the barometer reading, gearwheel D) (Fig. 
11) rotates about pin A because it is meshed into a rack E 
which remains stationary. Motion is given to pin p (which is 
held in a vertical slot) by the slot S in gearwheel ). This slot 
is in the form of a cam and so designed that pin p, and there- 


fore the main pointer /’, moves the proper distance vertically. 
The main pointer will move a less distance vertically when 
barometer pointer moves trom 32 in. to 31 in. than it will 
when moving from 31 in. to 30 in., and less from 31 in. to 
30 in. than it will from 30 in. to 29 in. Therefore, although 
the barometer scale over which pointer A moves has uniform 
divisions, the actual vertical distance through which the main 
pointer P moves is non-uniform and follows a reciproeal seale. 

The setting of temperature is accomplished through milled 
head B which is attached to a plate movable vertically between 
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Fig. 10 DIAGRAM ILLUSTRATING CONSTRUCTION OF SCALES ON 
Correceror 


Fic. 11 SecrionaL VIEW OF VOLUME CorRFe ror 


gibs GG and which carries with it the rack E, gearwheel D, 
and pin p with main pointer P. Moving B up and down does 
not revolve gearwheel J) at all (that is, does not disturb the 
barometer setting), but simply moves main pointer P over a 
temperature scale shown in Fig. 9. Pointer b is set opposite 
the proper temperature reading. 

The corrections for humidity in the volume corrector are 
based upon the following considerations: The barometric- 
pressure reading as usually observed is equal to the sum of 
the air pressure plus the vapor pressure. If the air is 
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saturated, that is, if it contains all the water vapor it is 
capable of holding without precipitation at the particular 
temperature, the value of the vapor pressure at the given 
temperature can be ascertained experimentally or taken from 
the steam tables. If the degree of saturation or the relative 
humidity is, say, only 20 per cent or 50 per cent, then the 
vapor pressure as determined experimentally must be multi- 
plied by 0.20 or 0.50 as the case may be. 

The most usual method of ascertaining the relative humidity 
of the air is by means of a wet- and dry-bulb thermometer 
arrangement. In its simplest form it consists of two similar 
thermometers, the bulb of one of which is covered by a wet 
piece of sponge. If the air is fully saturated no evaporation 
into it can take place and the two thermometers record the 
same temperature. When the air is only partly saturated, the 
evaporation from the wet bulb lowers the thermometer read 
ing; so that the difference in the readings of the wet and dry 
thermometers can be taken as a measure of the relative humidi 
ty of the air, For any combination of relative humidity and 
atmospheric temperature the vapor pressure is definite 
quantity. This vapor pressure must be subtracted from the 
observed barometer reading in order to give the net or correct 
air pressure to be used on the barometer seale above deseribed ; 
since it is the density (and therefore the actual pressure) ot 
the air alone that is of importance, and not the density of the 
mixture of air and water vapor. 


It is important to nete that the humidity correction in 
pounds per square inch or in inches of mereury is independent 
of the actual barometer reading, and depends only on the 
atmospheric temperature and on the differenee between the 
wet- and dry-bulb thermometer readings (relative humidity 
The humidity correction can therefore be made mechanically 
if the pointer ? on the sliding weight is given an additional 
correction or movement which would be the equivalent amount 
of a certain subtraction of pressure on the barometric seale 
equal to the correction tor the pressure due to vapor. It is 
for this reason that it is preferable to make the divisions on 
the barometric seale uniform, so that, for instanee, a half- 
inch mereury correction would require the same movement no 
matter at what reading the barometer seale happened to be 
set. As will be shown later, the volume corrector accomplishes 
this; therefore, no matter where the barometer pointer a is set, 
the humidity correction moves the main pointer P on the slid 
ing weight the proper amount. It will also be noticed that 
the humidity is a function of the atmospherie temperature, 
that is, when the temperature is high the water vapor in the 
saturated air is higher than when the temperature is low. In 
the volume corrector the setting of the temperature pointer 
b on the temperature scale automatically sets the humidity 
pointer ¢ to the correet temperature also. 

Referring to Fig. 9, the eorreetion for humidity is made by 
loosening milled head © and swinging pointer ¢ until it inter- 
sects or indicates the proper amount of difference in reading 
between the wet- and dry-bulb thermometer. The movement 
of the long arm carrying pointer c about the center of milled 
head C moves pin f attached to a plate carrying gearwheel D, 
but does not move rack EF. Moving gearwheel D vertically up 
or down rotates J) because F is stationary and thereby moves 
the main pointer 7’ similarly, as heretofore described. 


ACCURATE CONSTANT-VOLUME GOVERNING 


The volume corrector therefore is an instrument which can 
be set by an operator at the existing barometer, temperature 
and humidity of the atmospheric air and when so set will 


permit the setting of the sliding weight on the seale beam in 
a position so that the constant-volume governor will hold or 
deliver the correct volume of air which would contain the same 
weight of oxygen as would be contained in a certain prede- 
termined and desired volume of standard air. 

This means that the blast-furnace operator, knowing the 
chemical compositions of the coke and iron ore and_ the 
amounts charged to the furnace in a stated period of time, ean 
determine the exact volume of standard air (dry, 60 deg. fahr., 
29 in. Hg) which will contain the proper amount of oxygen 
necessary for combustion of the coke and reduction of the 
iron ore in the blast furnace. He need not perform any 
mathematical calculations as to how much more or how much 
less air must be supplied when the atmospheric conditions are 
not those considered standard in order to be sure the blast 
furnace is receiving at all times its exact and necessary weight 
ot oxygen. 

The volume corrector needs resetting every time the operator 
notices any change in the barometer, temperature or differences 
between the wet- and dry-bulb thermometer reading in order 
to be sure ot securing the most efficient regulation. The air 
conditions, however, do not vary rapidly and the practice ot 
inserting in an engine-room log every half hour the steam 
pressure, r.p.m., vacuum and other information can easily be 
extended to include readings of the barometer and wet- and 
dry-bulb instrument. Even with the front cover of the 
volume corrector closed, transparent places are provided which 
will permit any one checking or observing these settings. The 
need of a volume correetor if apparent from the tact that it 
is possible to have a variation of weight of oxygen delivered 
to a furnace of 5 to 10 per cent ordinarily and in extreme 
eases as high as 20 per cent as a result of variations in 
atmospheric¢-air conditions, especially as between winter and 
summer. The gains in quality and quantity of output of a 
blast furnace obtained even by the tormer methods of constant 
volume governing without volume corrections will be. still 
further improved by the use of constant-volume governing 


with proper volume corrections. 


As a result of representations received from the Advisory 
Council of the Committee of the Privy Council tor Scientifie 
and Industrial Research, and of publie meetings held in Glas- 
gow, a joint committee of the Institution of Engineers and 
Shipbuilders in Seotland, and the West of Seotland [ron and 
Steel Institute, have prepared a draft memorandum outlining 
the proposed constitution for a Seottish Engineering, Ship 
building, and Metallurgical Research Association. The draft 
memorandum proposes that the objects of the new association 
should include the following: (1) To promote researeh and 
other scientitie work in connection with the trades and indus- 
tries included within the scope of the association; (2) to apply 
for and accept grants from the Government for the purposes 
of the association; (3) to establish, form and maintain mu- 
seums, collections, libraries, ete., and to translate, compile, 
collect, publish, lend, sell any literature, statisties and informa- 
tion in connection with the trades or industries concerned; (4) 
to encourage discoveries and inventions in connection with 
these trades or industries; (5) to establish, promote, codperate 
with, receive into union or combine with any other bodies, or 
persons engaged or interested in similar research work, either 
in Seotland or elsewhere; and all such subsidiary powers as 
may be necessary for carrying out the objects of the Asso- 
ciation. 
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REVISION OF 


Hk Council of the Society directed that a hearing be 
condueted in accordance with the reeommendation in the 
Boiler Code that a meeting at which all interested parties 
may be heard be held at least once in two years to make such 
revisions as may be tound desirable in the Code and to modify 


the Code these 


The first of 
ineelings was held at the Society’s headquarters in New York, 
S and 9, 1916. 

The Couneil also directed that the proposed revisions in 
the Boiler Code be published in THr JourNAL with the re- 
quest that they be fully and freely discussed, so as to make 


as the state of the art advances. 


eember 


it possible tor any one to suggest changes before the Rules 
are brought to the tinal form and presented to the Couneil 
tor approval. This has been done, and the revisions are pre 
sented below in the form finally proposed for submission to 
the Conneil, except as they may be moditied by editing without 
Mr. C. W. 
Soiler Code Committee, 20 West 39th 
Street, New York, N. Y., and they will be presented and 
acted on by the 


chang ol Discussions should mnailed to 


sense. 


Obert, Secretary otf the 


Code Committee. 


PAGE 1 
TirLe PaGt 


Change line at bottom of p. 1 which reads as follows 
Edition of 1914 with Index 

to read as follows: 

1918 


Soiler Code to be copyrighted under date 


Edition of 
(New edition of 
ot 1918 


PAGE 2 
LETTER TO THE COUNCIL 
Change letter to the Council to read as follows: 


lo the Couneil of THe American Society OF MrECHANI- 
CAL ENGINEERS. 


GENTLEMEN: Your Committee respectfully submits 
the following revised report on Rules for the construc- 
tion of, and allowable working pressures on stationary 
boilers, this report forming a part of the task that has 
been assigned to it. Stationary boilers as here considered 
are land boilers and include portable and traction boilers. 
The Rules do not apply to boilers which are subject to 
federal inspection and control, such as marine boilers, 
boilers of steam locomotives and other self-propelled 
railroad apparatus. 

The primary object of the Rules is to secure safe boil- 
ers. The interests of boiler users and manutacturers 
have been carefully considered and the requirements 
made such that they will not entail undue hardship by 
departing too widely from present practice. 

The Code applies only in part to certain special forms 
of boilers such as those of the forced circulation or flash 
type. New matter has been added to state that the ma- 
terial for boilers of this class shall conform to the re- 
quirements of the Code, and that other requirements 
shall also be met except where they relate to special fea- 
tures of construction made necessary in boilers of this 
tvpe, and to accessories that are manifestly not needed 
or used in connection with such boilers, such as water 
vages, water columns, and gage cocks. 

In those states and municipalities which have adopted 
the Boiler Code, your Committee recommends that all 


Submitted to the Ceuncil of THr AMERICAN Soctery oF MECHAN- 


ICAL ENGINEBRS, ...... (date) 


BOILER CODE 


requests for interpretations ot the Boiler Code be re- 
ferred to the state authorities having jurisdiction over 
such matters. In order to maintain uniformity of prac- 
tice it is also suggested that the authorities having juris- 
diction be requested to submit all inquiries where there 
is any question ot doubt to the Boiler Code Committee 
Where there is a question respecting the interpretation 
ot the Code, or where constructions apparently are not 
covered by the Code, it will be most desirable to have 
the matter referred to the Boiler Code Committee. Unless 
this procedure is followed, the aim to obtain umformity 
in the application ot the Code will be deteated. The 
Boiler Code Committee desires to cooperate to the limit 
of its ability in assisting in the application of the Code, 
and will take pleasure in considering all matters where 
there is any question of doubt that may be brought be 
fore it by the various states and municipalities that adopt 
the Code. 

The Committee does not pass on questions concerning 
specific designs of boilers or appurtenances thereto 

The specications in the Code are the same as ot 
similar to those of the American Society for Testing Mat 
riuls. The Speeitications tor Boiler Plate Steel publishes 
in the Code (Edition of 1914) were approved and recom 
mended in their modified torm, October 9, 1914, by The 


Association of American Steel Manutacturers, the Amer 
eun Boiler Manufacturers’ Association, the Natrona 
Tubular Boiler Manutacturers’ Association, the Nationa 
Association ot Thresher Manutaeturers and the repre 
sentatives present of leading Water Tube Boiler Manu 
facturers, with whem the Boiler Code Committee was u 
couterence on SN prember 16, 1914, and by whom turther 
modifications were atterwards offered. 

The Specieations tor Lap welded and Seamless Borer 


Tubes were approved by the Boiler Tube Manutaecturers 
914. Changes made im the 
specifications published in the original Code have been 
considered by sub-committees ot the 
for Testing Materials, ot The 
Steel Manufacturers, and of the Boiler 
in order that cooperation might be secured through these 


ot America, September 
American Soerety 
Association of 


Code Comunitter 


sub-committees making jolnt recommendations to ther 
respective organizations 

Your Committee recommends that a hearing be held 
by the Boiler Code Committee at least once i tour vears 


at which all interested parties may be heard, in order that 
such revisions may be made as are found te be desirable 
as the state of the art advances. 

Yours truly, 
Joun A. STEVENS, Chairman. 


Wm. H. Boehm, Boiler Insurance 

Rolla C. Carpenter, Engineering Research 

Frank H. Clark, Railroad Sub-Committee, TH 
CAN SocreTy OF MECHANICAL ENGINEERS 

Francis W. Dean, Consulting Engineers 

Thomas E. Durban, Chairman, The Ameri-an 
Boiler Law Society. All types of boilers 


AMERI- 


Unitorm 


E. R. Fish, American Boiler Manufaeturers Association 
Elbert C. Fisher, Seotch marine and other types of 


boilers 

Charles E. Gorton, Steel heating boilers 

Arthur M. Greene, Jr., Engineering Education 

Richard Hammond, Scotch marine and other types of 
boilers 

A. L. Humphrey, Railroad Sub-Committee, THe Amert- 
CAN SOCIETY OF MECHANICAL ENGINEERS 

Charles L. Huston, Boiler plate manufacturer 

D. S. Jacobus, Water-tube boilers 

S. F. Jeter, Boiler Insurance 

Wm. F. Wiesel. Railroad Sub-Committee. 
AMERICAN SocreTy OF MECHANICAL ENGINEERS 

F. R. Low, Technical Press 

W. F. MaeGregor, National Association of Tractor and 
Thresher Manufacturers 

Fdward F. Miller. Engineering Research 
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M. F. Moore, Steel heating boilers 
I. E. Moultrop, Boiler users 
Kichard D. Reed, Cast-iron heating boilers. 


H. H. Vaughan, Railroad Sub-Committee, Ture Amert- 

AN SocreTy OF MECHANICAL ENGINEERS 

Obert, Seeretary to Committee 
PAGE 5 
HeADING 
Insert above heading of p. 5 the following 
A.S.M.E. Boiler Code 
PAGE 7 
Heal 
Insert above heading of pp 7 the followiny 
A.S.M_E. Boiler Coae 
PAGE 
MAKE THE FOLLOWING CHANGE IN P } 

In second line, omit ‘and ” atter the word * headers * 
nel insert a comma. 

SENTENCE AS FOLLOWS: 

Malleable tron may be also used when the maximum 
illowable working pressure does not exceed 
n.. and the torm and size ot the internal cross section, 
perpendicular to the longest dimension of the box, shall 

such that at will tall within a 7 in. hy 7 in. etangle. 

|’ Par. 12 TO READ AS POLLOWS: 

7 (ss iron shall not be used lor nozzies of flanges 
tached direetly to the boiler at any pressure or tempera 
ure. me ter howler and superheater mountings such as 
commeetn pipes, fittings, valves and their bonnets. for 
steam temperatures of over 450 deg. fahr. 

|’ (CHANGE Par. 13 TO READ AS FOLLOWS 
Water-leg and door-frame rings of vertieal fire 
tube boilers, and of locomotive and other type boilers, 
shall be of wrought iron or steel, or east steel of Class A 
or Class B grade, as designated in the Specifieations for 
Steel Castings. The OG or other flanged construction 

te used as a substitute in anv ease 

Pan. 14. INSERT THE FOLLOWING AT THE BEGINNING OF Par. 


In determining the 


pressure, 


maximurn allowable working 


(HANGE Pan. 19 TO READ AS POLLOWS 


1% The minimum thickness of butt straps shall be as 
viven in Table 1. Intermediate values shall be determined 
by interpolation. For plate thicknesses exceeding 11, in.. 
the thickness of the butt straps shall be not less than 


two-thirds of the thickness ot the plate 


TABLE 1. CHANGE VALUE FOR MINIMUM THICKNESS OF EUTI 
STRAPS FOR LIN. THICKNESS OF SHELL PLATES From 3) IN, 

PAGE 10 

Par. 2 MoviFICATION OF THIS PARAGRAPH IS IN THE HANDS 

OF A SPECTAL StUn-COMMITTEE OF THE Bolter Com 


Tune Sizes, 


PAGE 11 
OMIT SUBHEADING UNDER CAPTION : SPECIFICATIONS FOR BOILER 
PuaTe Street. BOTTOM OF 
PAGE 


OMIT 7T-LINE FOOTNOTE AT 


BOILER COD! 


Par. 25. MAKE THE FOLLOWING CHANGE IN THE TABLI 


Omit last line ot Table which reads as follows: 


“Copper Not over ne 


PAGE 12 


MAKE THE FOLLOWING CHANGES IN Par, 2Y 


29 Modifications For material over 
in. in thickness, a deduction shall be made from the 
percentage of elongation in Par. 28a of four times th 
inches in minimum ot 


in Klongation, a 


thickness in exeess of 74 in. to a 


per cent. 


4 Stroke out the words “or under” trom the first line 


CHANGE Par. 30 READ AS FOLLOWS 


lest Spier 


taken longitudinally trom the bottom of the finished rolled 


lension test specimens shall be 


material, and bend test specimens shall be taken trans 
versely trom the middle of the top of the finished rolled 
material, The longitudinal test specimen shall be taken 


in the direction ot the longitudinal axis of the ingot, and 


the transverse test speciinen at right angles to that axis 
' Bend Test. 


Iso deg, 


The bend 
without 


test specimen shall bend cold 
cracking on the outside of the 
Kon 
pin the 
to the thickness of the specimen 
in. in thickness, 
equal to twice the thickness of the 


through 


bent portion, as tollows: material 1 in. or under nu 


diameter ol 
and tor 


diameter ot whiel 


thickness, around a which is equa! 
material ovel 
around a pin the 


OWs: 

31 Homoaeneity 
made tor tire-box both the broken 
specimen taken from the lower part of the plate, and or 
the bend test speeimen taken transversely from the middl 
ot the top of the plate. The the broke: 

shall not single seam © 


shall bb 


tension test 


Homogeneity tests 


stee) on 


tests made on 
tension show any 
cavity more than one-quarter inch long in either of th: 
fractures obtained i 
shall be made as tollows: 

NOTE 


test specimet 


three Hu test ot homogeneity, whiel 


INSERY READ AS OLLOWS: 


‘The requirements 
lest specimen 


tor the homogeneity tests of the bend 
trom the middle of the 
top of the plate will be determined by tests, and until such 
requirements are agreed on by the Boiler Code Comumittes 
and published by the A.S.M.E., no homogeneity tests 


taken transversely 


need be made on material taken from the middle of th: 
the polite 
PAGE 13 
Par. 33a CHANGE Pan. AS FOLLOWS 
33 Number of Tests 1 One tension and one bend test 


shall be made from each plate as rolled 


PAGE 15 


OMIT SUB-HEADING UNDER CAPTION : SPECIFICATIONS FOR Bu 


River STeEI 


PAGE 19 


OMIT SUB-HEADING UNDER CAPTION : SPECIFICATIONS FOR NSTES 
Bars 
PAGE 22 
OMIT SUB-HEADING UNDER CAPTIONS SPECIFICATION s Ol 


STEEL CASTINGS 


Exceptions are made for 
rolled longitudinally with reference to 
shell; see Par, 190 


ension test 


specimens for plate which ts 
used in a 


vesition when 


’ 
Par. 20. : 
~ 
is 
2 
Pan. 31. CHANGE FIRST SECTION OF Par. 31 TO READ AS FO * ete 
q 
| 
14 
PAGE 9 
4 
MITTEE ON 
| 


PAGE 26 


OMIT 


SUB-HEADING UNDER CAPTION: SPECIFICATIONS FOR 
Gray Tron Castings 
PAGE 29 
OMIT SUB-HEADING UNDER CAPTION: SPECIFICATIONS FOR 
MALLEABLE CASTINGS 
PAGE 31 
OMIT SUB-HEADING UNDER CAPTION: SPECIFICATIONS FOR 


Boiter Rivet 
Par. 123. MAKE THE FOLLOWING CHANGE IN Par. 123a: 

Change the percentage of vield point from 0.6 tensile 
strength to read 0.5 tens. str. 


PAGE 34 


OMIT SUB-HEADING UNDER CAPTION: SPECIFICATIONS FOR 


Tron 


Par. 141. MAKE THE FOLLOWING CHANGE IN Par. 141: 


Change the percentage of yield point from 0.6 tensile 
strength to read 0.5 tens. str. 


OMIT SUB-HEADING 


UNDER CAPTION: SPECIFICATIONS FOR 
REFINED WrovGcut Iro~n Bars 
PAGE 40 
OMIT SUB-HEADING UNDER CAPTION: SPECIFICATIONS FOR 
LAPWELDED AND SEAMLESS BoILerR TUBES 
Par. 164. MAke THE FOLLOWING CHANGE IN Par. 1640: 
In the second line, insert a comma after the word 
*knobbled.”’ 
Par. 167a. CHANGE Par. 1674 TO READ AS FOLLOWS: 
107) Flange Test. a For tubes not more than 6 in. 


diameter a test specimen not less than 4 in. in length shall 
have a flange turned ever at right angles to the body of 
the tube without eracking or showing any flaw. This 
flange as measured trom the outside of the tube shall have 
a width of from 1x, in. to 15 in., the width between these 
limits to be not less than 10 per cent of the outside diam- 
ter of the tube. For tubes more than 6 in. diameter the 
flange test is not required. 


PAGE 41 


169. CHANGE Par. 169 TO READ AS FOLLOWS: 

169) Hydrostatic Tests. Tubes under 5 in. in diameter 
shall stand an internal hydrostatic pressure 1000 Ib. 
per sq. in. and tubes 5 in. in diameter or over, an internal 
hydrostatic pressure of 800 Ib. per sq. in., provided that 
the fibre stress does not exceed 16,000 Ib. per sq. in., in 
which case the test pressure shall be determined by the 
following formula: 

32,000 
D 


where ¢ is the wall thickness in inches; J) is the inside 
‘liameter in inches. Lapwelded tubes shall be struck near 
both ends, while under the test pressure, with a 2 Ib. 
steel hand hammer, the blow to be equivalent to 2 Ib. 
falling 2 ft. 


PAGE 42 


Par. 174. CHANGE Par. 174 T0 READ AS FOLLOWS: 
174 Workmanship. Finished tubes 342 in. or under 


REVISION OF BOILER CODE 


THe Journan 
AM. Son M.E. 


in outside diameter shall be cireular within 0.02 in. and 
the mean outside diameter shall not vary more than 0.015 
in. from the size ordered. For tubes over 3!» in. in out- 
side diameter, these variations shall not exceed 0.5 per 
cent of the outside diameter. All tubes shall be care 
fully gaged with a B.W.G. gage and shall not be less 
than the gage specified. Tubes on which the standard 
slot gage, specified, will go on tightly at the thinnest 
point, will be accepted. The length shall not be less, but 
may be 0.125 in. more than that ordered. 
Par. 176. CHANGE Par. 176 TO READ AS FOLLOWS 
176 Marking. The name or brand of the manufac 
turer, the material from which it is made, and the pres 
sure in lb. per sq. in. at which it 


was tested, shall be 
legibly stenciled on each tube 


PAGE 44 
Par. 182. MopiricaTioN OF THIS PARAGRAPH IS IN THE HANDS 
OF A SPECIAL SUB-COMMITTEE OF THE BOILER (OpE Com 


MITTEE OF Back PITcH 


Par. 183. 
183: 


AbD THE FOLLOWING 


TO 


this distance to be measured trom the centers ot the rivet 


holes to the nearest edge 


1S4. 
Is4 a The strength of cn 
cumferential joints of boilers, the heads of which are not 
stayed by tubes or through braces, shall be at least 50 per 
cent of that required tor the longitudinal joints of the 
same structure. 


Par. CHANGE Par. 184 Tro RRA AS FOLLOWS: 


Circumferential 


b When 50 per cent or more ot the load which would 
act on an unstayed solid head of the same diameter as the 
shell, is relieved by the effeet ot tubes or through stays, 
In consequence of the reduction of the area acted on by 
the pressure and the holding power of the and 
stays, the strength of the cirewmterential joints in the 
shell shall be at least 35 per cent of that required tor the 
longitudinal joints. 


tubes 


In eireumferential joints of horizontal return tubular 
boilers the shearing strength of the rivets shall be not 
less than 50 per cent of the full strength of the 
corresponding to the thickness at the joint. 


plate 


PAGE 45 


Par. 186. CHANGE Par. 186 TO READ AS FOLLOWS: 
186 Welded Joints. The ultimate strength of a joint 


which has been properly welded by the forging process, 
shall be taken as 28,500 Ib. per sq. in., with steel plates 
having a range in tensile strength ot 47,000 to 55,000 Ib. 
per sq. in. Autogenous welding may be used in boilers 
in eases where the strain is carried by other construction 
which conforms to the requirements of the Code and 
where the safety of the strueture is not dependent upon 
the strength of the weld. Autogenous welding shall not be 
used in place of calking on girth joints. 


187. 

187 Riveted Longitudinal Joints. The riveted longi- 
tudinal joints of a shell or drum which exeeeds 36 in. in 
iliameter, shall be of butt and double-strap construction. 
This rule does not apply to the portion of a boiler shell 
which is staybolted to the firebox sheet. 


190. CHANGE Par. 190 TO READ AS FOLLOWS: 


190 In horizontal return tubular boilers with lap 
joints no course shall be over 12 ft. long. With butt and 
double strap construction longitudinal joints of any 
length may be used, provided the tension test specimens 
are so cut from the plate that their lengthwise direction 
is parallel with circumferential seams of the boiler and 
the tests meet the standards preseribed in the specifiea- 
tions for boiler plate steel. 


Par. CHANGE Par. 187 TO READ AS FOLLOWS: 


Par. 
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Par. 192. App NEW SECTION TO Par. 192 AS FOLLOWS: 

e The strength of those ligaments between the tube 
holes which are subjected to a longitudinal stress shall 
be at least one-half the required strength of those liga- 
ments which come between the tube holes which are sub- 
jected to a circumferential stress. 
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Par. 193. MopiricaTION OF THIS PARAGRAPH IS IN THE 
HANDS OF A SPECIAL SUB-COMMITTEE OF THE BOILER CODE 
COMMITTEE ON DiaGonaL LIGAMENTS 
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Par. 14. THE FURST skeTION or Par. 194 py THI 


194 Diomes, The longitudinal joint ot a dome 24 in. 
or over in diameter shall be ot butt and double-strap con 
struction irrespective ot pressure. When the maximum 


allowable working pressure exceeds 100 Tb. per sq. in., the 
ange of a dome 24 in. or over in diameter shall be double 
riveted to the bottler shell 
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Par. 195. Abb APTER NOTATION FOLLOWING FORMULA 
Where two radi are used the longer shall be taken as 
the value of Z in the formula 
CUANGE THE LAST SENTENS PARAGRAP 
FOLLOWS: 
When a dished head has a manhole opening, the thick 
ness as tound by these Rules shall be increased by net 
less than 1, in. over that called for by the formula 


Par. 198. CHANGE Par. 198 TO READ AS FOLLOWS: 


198 A manhole opening in a dished head shall be 
flanged to a depth ot not less than three times the re- 
quired thickness of the head measured from the outside 


PAGE 
Par. 19% App TO THE LIST OF VALUES OF (© TILE FOLLOWINE 
( 150) ton stays serewed through plates or made a 


taper fit and having the heads formed on the stavs betore 
installing them and not riveted over, said heads being 
made to have a true bearing on the plate and the diameter 
ot the heads being not less than 1.3 times the diameter ot 
the stays 


REVISE MATTER FOLLOWING LIST OF VALUES OF © TO MAKE 11 
READ AS FOLLOWS: 

It flat boiler plates not less than 3. 1 thick are 
strengthened with doubling plates securely riveted thereto 
and having a thickness ot not less than 2. ¢, then the 
value of ¢ in the formula shall be three-quarters of the 
combined thickness of the boiler plate and doubling plates 
but not more than one and one-half times the thickness 
ot the boiler plate, and the values of C given above may 
also be inereased 15 per cent 

When two sheets are connected by stays and but one 
ot these sheets requires staying, the value of C is gov 
erned by the thickness of the sheet requiring staying. 
Acceptable proportions for the ends of through stays are 
indicated in Fig. 12a. 


Par. 200. CHANGE Par. 200 TO MAKE IT READ AS FOLLOWS: 


200 Staybolts. The ends of serewed staybolts shall 
be riveted over or upset by equivalent process. The out- 
side ends of solid staybolts, 8 in. and less in length, shall 
be drilled with a bole at least 3-16 in. diameter to a depth 
extending at least 42 in. beyond the inside of the plates, 
or hollow staybolts may be used. On boilers having 
a grate area not exceeding 15 sq. ft., or the equivalent 
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in gas or oil fired boilers, the drilling or staybolts is 
optional. Solid staybolts over 8 in. long, and flexible 
staybolts of either the jointed or ball and socket type, 
need not be drilled. Staybolts used in waterlegs of water- 
tube boilers shall be hollow or drilled at both ends, irre- 
spective of their length. 


in. 201, INSERT THE FOLLOWING SIDEHEAD IN THE FIRS‘ 
LINE: 


Structural Reinforcements 


App TO Par. 201 THE FOLLOWING 


It the outstanding legs of the two members are fastened 
together so that they act as one member in resisting the 
bending action produced by the load on the rivets attach- 
ing the members to the head of the boiler, and provided 
that the spacing of these rivets attaching the members to 
the head is approximately uniform, the members may be 
computed as a single beam uniformly loaded and supported 
at the points where the through braces are attached 
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Par. 202. INSERT THE FOLLOWING SIDEHEAD IN THE PIRS1 
LINE: 


Pak. 203. CHANGE Par. 203 TO READ As FOLLOWS 

2030 The maximum spacing between centers of rivets 
or between the edges ot tube holes and the centers of 
rivets attaching the crowfeet of braces*to the braced su 
face, shall be determined by the formula in Par. 199, 
using 135 tor the value of ¢ 

h The maximum distance between the edges of tube 
holes and the centers of other types ot stays shall be de 
termined by the formula in Par. 199, using the value of ¢ 
given in Par. 199 which applies to the thickness of plate 
and type of stay used. 

e The maximum spacing between the inner surface of 
the shell and lines parallel to the surtiace of the shell pass 
ing through the centers of the rivets attaching the crowfeet 
of braces to the head, shall be determined by the formula 
in Par. 199, using 175 for the value of ¢ 

d The maximum distance between the inner surtace 
of the shell and the centers of braces of other types shall 
be determined by the formula in Par. 199, using a value ot 
( equal to 1.3 times that value of © in Par. 199 which 
applies to the thickness of plate and type ot stay as there 
in specified. 

e In applying these rules and those in Par. 199 to a 
head or plate having a manhole of reinforced opening, 
the spacing applies only to the plate around the opening 
and not across the opening. 

Unxper 3 INserr: 

For the application of Pars. 205, 206 and 207, see 

Appendix (Par. . . .) (illustrations in Fig. 31) 
Par. 212. CHANGE Par. 212 10 READ AS FOLLOWS: 
2l2a The maximum allowable working pressure tor 
any curved stayed surface subject to internal pressur 
shall be obtained by the two following methods, and the 
minimum value obtained shall be used 
First, the maximum allowable working pressure shall 
be computed without allowing for the holding 
power of the stays, due allowance being made tor 
the weakening effect of the holes for the stays 
To this pressure there shall be added the pressure 
secured by the formula for braced and stayed sur 
taces given in Par. 199 using 70 for the value of C. 

Second, the maximum allowable working pressure shall 
be computed without allowing for the holding 
power of the stays, due allowance being made for 
the weakening effect of the hole for the stay. To 
this pressure there shall be added the pressure 
corresponding to the strength of the stays for the 
stresses given in Table 4, each stay being assumed 
to resist the steam pressure acting on the full area 
of the external surface supported by the stay. 
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b The maximum allowable working pressure for a 
stayed wrapper sheet of a locomotive type boiler shall be 
determined by the first method given above and by the 
method which follows and the minimum value obtained 
shall be used: 


p — 1.0001 >< 


R—s<zsinx 
in which 
2 = Angle any crown stay makes with vertical axis of 
boiler 
= sina = Summated value of « for all crown stays considered 
in one transverse plane and on one side of verti- 
tieal axis of boiler 


s = Transverse spacing (in.) of erown stays in crown 
sheet 
kb = Minimum efficiency of wrapper sheet through joints 


wv stay holes 
= Required thickness of wrapper sheet (in. ) 
= Radius of wrapper sheet (in. ) 
P = Working pressure of boiler, lb. per sq. in 
11,000 = Allowable stress, Ib. per sq. in. 
e An internal otnieen furnace which requires stay- 
ing shall be stayed as a | at surface as indieated in Table 
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holes exceeds the maximum pitch of staybolts tor the cor- 
responding plate thickness and pressure given in Table 3. 
That part of the tube sheet which ee between the tubes 
and the shell need not be stayed, the nearest tangent 
common to two tube holes when me: aed on any radius 
of the tube sheet that interseets the tangent between the 
holes, does not exceed this maximum pitch by more than 3 
in. The tube holes to which a common tangent may be 
drawn in applying this rule shall not be at a greater dis- 
tance from edge to edge than the maximum piteh re- 
ferred to. 


Par. 218. INSERT IN FOURTH LINE BEFORE WORD “ THICK 
NESS,” THE WORD “ REQUIRED.” 
App To Par. 218 THE FOLLOWING: 

The distance in the clear between the bodies of the 
braces, or of the inside braces where more than two are 
used, shall not be less than 10 in. at any point 

Par. 220. CHANGE Par. 220 TO READ AS FOLLOWS 


220a The full pitch dimensions of the stays shall be 
employed in determining the area to be supported by a 
stay, and the area oceupied by the stay, shall be deducted 
therefrom to obtain the net area. The product of the 


124 ACCEPTABLE Proprorrions 
ror Enps orp THrRouGH Stays 


3, except that the pitch may be increased to p, as provided 
in the following formula: 
=p 
PR — 


in which p, P, R, and t are the same as in Par. 199. 


Par. 214. CHANGE Par. 214 TO MAKE IT READ AS FOLLOWS: 
214 Areas of Segments of Heads to be stayed. The 
area of a segment of a head to be stayed shall be the 
area enc losed. by lines drawn 2 in. from the tubes and a 
distance d from the shell as shown in Figs. 13 and 14. 
The value of d used shall be the larger of the following 
values but not less than 3 in. 
(1) d =the outer radius of the flange, not exceed- 
ing 8 times the thickness of the head 
(2) 
VP 
Where d= unstayed distance from shell in inches 
t = thickness of head in sixteenths of an inch 
P = maximum allowable working pressure in 
Ib. per sq. in. 
(Nore. Dimensions 1x Fics. 13 anp 14 Now MARKED 3’ 
TO BE CHANGED TO @). 


Par. 215. CHANGE Par. 215 TO MAKE IT READ AS FOLLOWS: 


215 When the heads of drums of water tube boilers 
are 30 in. or less in diameter and the tube plate is stiff- 
ened by flanged ribs or gussets, no stays need be used 
if a hydrostatie test to destruction of a boiler or unit 
section built in accordance with the construction, shows 
that the factor of safety is at least five. 


Par. 216. CHANGE Par. 216 TO READ AS FOLLOWS: 


216 Stays shall be used in the tube sheets of a fire- 
tube boiler if the distance between the edges of the tube 


MEASUREMENTS FOR DETERMINING STRESSES IN 
DiaGONAL Stays 


net area in square inches by the maximum allowable work 
ing pressure in lb. per sq. in., gives the load to be sup 
ported by the stay. 

» Where stays come near bounding surtaces and spe 
cial allowances are made for the spacing, the load to be 
carried by such stays shall be determined by neglecting 
the added area provided for by these special allowances. 
For example, if the minimum piteh by Table 3 would 
make a staybolt come 6 in. from the edge of the plate 
and a special allowance would make it come 7 in.. the dis 
tance of 6 in. should be used in computing the load to be 
carried, 


rABLE 4 MAXIMUM ALLOWABLE STRESSES FOR STAY ANID 
STAYBOLTS 


For lengths | For lengths 


ete of Stax 
Description of Stays between between 
supports not supports 
exceeding exceeding 


120 diameters/120 diameters 


1 Unwelded or flexible stays less than twenty diam- 
eters long screwed through plates with ends 


b Hollow steel stays lessthan 20 diameters long. 
screwed through plates with ends riveted over. . 
c Unwelded stays and unwelded portions of welded 
stays, except as specified in line a and line c 9,500 85K 


d Steel through stays exceeding 114 in. diameter...| 10,400 9.00 
6,000 6.0m 


Welded portions of stays.... 
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REVISION OF 


e The maximum allowable stress per square inch at 
point of least net cross-sectional area of stays and stay- 
bolts shall be given in Table 4. In determining the net 
eross-sectional area of drilled or hellow staybolts, the 
cross-sectional area of the hole shall be deducted. 

d The length of the stay between supports shall be 
measured from the inner faces of the stayed plates. The 
stresses are based on tension only. For computing stresses 


stavs, see Pars. 221 and 


Pantie 4. vo 4 so \\ A 
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Par. 221. Repuace Fic. 15 ny revisen 


Par. 223. CHANGE Par. 223 TO READ AS FOLLOWS 


293 «Design of Braces and Brace Connections \ll 
rivet and pin holes shall conform to the requirements i 
Par. 253 and the pins shall be made a neat tit. To deter 


mine the sizes that shall be used proceed as follows: 

] Determine the * required eross-sectional area of the 
brace” by first computing the total load to be carried by 
the brace, and dividing the total load by the value ot 
allowable stress for unwelded stays given in Table 4 

2. Design the body ot the brace so that the cross-see 
tional area shall be at least equal to the “ required cross 
sectional area of the brace” tor unwelded braces. Where 
the braees are welded, the cross-sectional area at the weld 
shall be at least as great as that computed for a stress of 
GOOO Ib. per sq. in. (see Table 4). 

3. Make the area of pins to resist double shear at least 
three-quarters of the * required cross-sectional area ot the 
brace.” 

$4. Make the combined cross-section of the eve at the 
side of the pin (in crowtfoot braces) at least 25 per cent 
vreater than the 
brace.” 


‘required cross-sectional area of the 


5. Make the cross-sectional areas through the blades 
of diagonal braces where attached to the shell of the boiler 
at least equal to the required rivet section; that is. at 
least equal to one and one-quarter Times the * required 
cross-sectional area of the brace.” 

6 Design each branch of a crowtoot to earry two- 

thirds the total load on the brace. 
7... Make the net sectional areas through the sides of the 
crowtfoot, tee irons, or similar fastenings at the rivet holes 
at least equal to the required rivet seetion, that is, at least 
equal to one and one quarter times the “ required Cross 
sectional area of the brace.” 

s Make the combined cross-sectional area of the rivets 

each end of the brace at least one and one-quarter 


times the required cross-sectional area of the brace.” 
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Par. 231. CHANGE Par. 231 TO MAKE IT READ AS FOLLOWS: 


231 Maximum Allowable Working Pressure on 
Truncated Cones. a. Upper combustion chambers of 
vertical submerged tubular boilers made in the shape of a 
frustum of a cone, when not over 38 in. diameter at the 
large end, may be used without stays if computed by the 
rule tor plain cylindrieal furnaces (Par. 239) making D 
in the formula equal to the diameter at the large end: 
provided that the longitudinal joint conforms to the re- 
quirements of Par. 239. 

b. When over 38 in. in diameter at the large end, that 
portion which is over 30 in. in diameter shall be fully sup 
ported by staybolts or gussets to conform to the provisions 
for staying flat surfaces. In this case the top row of stay- 
bolts shall be at a point where the cone top is 30 in. or 
less in diameter. 

In calculating the pressure permissible on the unstayed 
portion of the cone, the vertical distance between the hori- 
zontal planes passing through the centers of the rivets at 
the cone top, and through the center of the top row of 


BOILER CODE 


staybolts shall be used as ZL in Par. 239, and D in that 
paragraph shall be the inside diameter at the center of the 
top row of staybolts. 
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Par. 234. UNpDER “ WHERE” CHANGE DERIVATION OF J) TO 
READ : 
D least horizontal distance between tube centers on 
a horizontal row, in. 


IMMEDIATELY BELOW THE DERIVATION OF LETTERS INSERT 
Where tubes are staggered the vertical distanee be 
tween the center lines of tubes in adjacent rows must be 


i 


not less than 
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Par. CHANGE FIRST SECTION Pan. 2390 Ta 


239 Plain Cireular Furnaces. Unstaved turnaces 
more than 15 in, diameter when riveted or of seamless 
construction, or such furnaces when lapwelded by the 
forging process, shall have walls not less than 3/16 in 
thiek. The maximum allowable working pressure for such 
furnaces shall be determined by one or the other otf the 
following formulae: 

MAKE DEFINITION OF L READ AS FOLLOWS: 

= total length of furnace between centers of head 
rivet seams (not length of a section). im. 


INSERT APTER THE FORMULA AND JUST PRECEDING Hit 
\MPLE IN Par. 239, THE FOLLOWING, ELIMINATING Hy 
‘RESENT SENTENCE: 


Where the furnace has a riveted logitudinal joint, it may 
he of the lap type for inside diameters not exeeeding 36 in 
tor turnaces 36 in. or less in height or length, and for in 
side diameters not exceeding 30 in., irrespective ot the height 
or length. Otherwise butt and strap construction shall be 
used. The efficiency of the joint shall be greater thar 

PD 
1250“ 7 


P 245. CHANGE Par. 245 TO READ AS FOLLOWS 

245 Cast-iron and Malleable Iron Headers. The pres- 
sure allowed on a water-tube boiler shall not exceed 160 
lb. per sq. in. when the tubes are secured to cast-iron 
headers, nor 200 lb. when the tubes are secured to mal- 
leable iron headers. The form and size of the internal 
cross section perpendicular to the longer axis of a cast- 
iron or malleable iron header at any point shall be such 
that it will fall within a 7 in. by 7 in. rectangle. 


Par. 246. CHANGE NUMBER OF Par. 246 To Par. 2464 anxp 


CHANGE THE WORD “ WITH " IN SECOND LINE TO “ TO.” 


Par. 247. CHANGE NUMBER OF Par. 247 To Par. 246) anp 
t-EVISE IT TO READ AS FOLLOWS: 


b <A east-iron header when tested to destruction, shall 
withstand a hydrostatic pressure of at least 1200 lb. per 
sq. in. and a malleable-iron header, 1500 lb. A hydrostatic 
test at 400 lb. per sq. in. for east iron and 500 lb. per sq. 
in. for malleable iron shall be made on all new headers 
with tubes attached. 


Par. 247. Insert A New Par. 247 TO READ AS FOLLOWS: 


247 Where it is impossible to caleulate with a reason- 
able degree of accuracy the strength of a boiler structure or 
any part thereof, a full sized sample shall be built by the 
manutacturer and tested to destruction in the presence of 
the Boiler Code Committee or one or more representatives 
of the Boiler Code Committee appointed to witness such 
test. 
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240 REVISION OF 


Par. 250. CHANGE Par. 250 TO READ AS FOLLOWS: 


250 A fire-tube boiler shall have the ends of the tubes 
substantially rolled and beaded, or rolled and welded, at 
the firebox or combustion chamber end. 


Par. 251. CHANGE Par. 251 TO READ AS FOLLOWS: 


251 The ends of all tubes, suspension tubes and nip- 
ples shall be flared not less than 1¢ in. over the diameter 
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BOILER CODE 
heads shall be planed, milled or chipped to a depth of 


not less than 1, in. ealking shall be done with a round- 
nosed tool. 


Par. 258. CHANGE SIDEHEAD IN Par. 258 TO READ AS FOLLOWS: 
Manholes and Handholes. 
App To Par. 258 THE FOLLOWING: 

A handhole opening in a boiler, the greatest dimension 
of which exeeeds 6 in., shall be reinforeed in 
accordance with the rules for manholes. 

Pars, 260-261 
- The Executive Committee of the Boiler Code 
Committee will report later respecting openings 
that need not be reinforced and on methods of 


Straight Base 
Button Head 


Double Radius Button Head 


Steeple Head Countersunk Head Flat 


Proportions may be larger or 1/10 smaller than those shown. 
Fillets under heads may be used but are not required. 


Fic. 17a AccrertasLe ForMs or River Heaps 


of the tube hole on all water-tube boilers and super- 
heaters, or they may be fiared not less than ¥% in., rolled 
and beaded, or flared, rolled and welded. 
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Par. 253. CHANGE Par. 253 TO READ AS FOLLOWS: 

253 Drilling of Holes. All rivet holes and staybolt 
holes and holes in braces and lugs shall be drilled full size 
or they may be punched not to exceed 14 in. less then full 
diameter for material over 5-16 in. in thickness, and J in. 
less than full diameter for material not exceeding 5-16 in. 
in thickness, and then drilled or reamed to full diameter. 
Plates, butt straps, braces, heads and lugs shall be bolted 
in position for drilling or reaming all rivet holes in boiler 
plates except those used for the tack bolts required in 
assembling. Tack bolts tor seams shall be not over 12 
In. apart. 


Par. 254. CHANGE Par, 254 TO READ AS FOLLOWS: 

254 After drilling or reaming rivet holes the plates 
and butt straps shall be separated, the burrs and clips 
removed, the plates and butt straps reassembled metal to 
metal with barrel pins fitting the holes, and with tack 
bolts. 


Par. 255. App To Par. 255 THE FOLLOWING: 
Forms of rivet heads that will be acceptable are shown 
in Fig. 17a. 


Par. 256. CHANGE Par. 256 TO READ AS FOLLOWS: 


256 Rivets shall be machine driven wherever possible 
with sufficient pressure to fill the rivet holes, and shall 
be allowed to cool and shrink under pressure. Barrel 
pins fitting the holes and tack bolts shall be used. The 
tack bolts shall be not over 12 in. apart, and a rivet 
shall be driven each side of each tack bolt before remov- 
ing the tack bolt. 


Par. 257. 
257 Calking. The ealking edges of plates, butt straps 
and heads shall be beveled. Every portion of the sheared 


surfaces of the ecalking edges of plates, butt straps and 


CHANGE Par. 257 TO READ AS FOLLOWS: 


reinforcing openings that need not come under 
the same rules as for manholes. 
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Par. 261. CHANGE THE TWO LINES oF Par. 261 at 
THE TOP OF PAGE 67 TO READ AS FOLLOWS: 

1 = length of center line of opening in shell 
in direction parallel to axis of shell plus the 
sum of the diameters of the rivet holes that 
come in or adjacent to the center line of the 
opening, in. 


Par. 266. CHANGE Par. 266 TO READ AS FOLLOWS: 
266 A vertical fire-tube boiler, except boilers 
Head of steam fire-engines, or boilers 24 in. or less in 
diameter, shall have not less than seven hand 
holes, located as follows: Three in the shell 
at or about the line of the crown sheet; one 
in the shell at or about the water-line or oppo- 
site the fusible plug when used; three in the 
shell at the lower part of the waterleg. <A 
vertical fire-tube boiler, submerged tube type, shall have 
two or more handholes in the shell, in line with the upper 
tube sheet. All boilers 24 in. or less in diameter shall 
have at least one opening for inspection and one opening 
in addition to the blow-off for washing out the boiler, 
these openings to be fitted with brass plugs. 


PAGE 68 
Par. 268. CHANGE Par. 268 70 READ AS FOLLOWS: 
268 Threaded Openings. A pipe connection 1 in. in 


‘liameter or over shall have not less than the number of 
threads given in Table 7. 


TABLE 


It the thickness of the material in the boiler is not suffi- 
client to give such number of threads, the opening shall 
be reinforced by a pressed steel, cast steel, or bronze com- 
position flange, or plate, so as to provide the required 
number of threads. 

When the maximum allowable working pressure exceeds 
100 lb. per sq. in., a flanged nozzle shall be used for all 
pipe openings over 3 in. pipe size. 

Par. 269. CHANGE Par. 269 TO READ AS FOLLOWS: 

269 Safety Valve Requirements. Each boiler shall 
have two or more safety valves, except a boiler for which 
one safety valve having a relieving area of 1% sq. in. or 
less, is required by the rules.’ 
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Par. 272. CHANGE Par. 272 TO READ AS FOLLOWS: 
272 Satety valves may be of the direct spring loaded 
pop type with seat and bearing surface of the dise in- 
clined at any angle between 45 deg. and 90 deg. to 
the center line of the spindle. The valve shall be rated 
at a pressure 3 per cent in excess of that at which the 
valve is set to blow. 
r The method of computing the relieving area of the safety valves 
shall be as given in Par. 421 of the Appendix. 
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Par. 


Par. 


Par. 


Par. 


Par. 


Satety valves may be used which give any opening 
up to the full discharge capacity of the area of the 
opening at the base of the valve, provided the move- 
ment of the valve is gradual so as not to induee lifting 
of the water in the boiler. 

All satety valves shall be so constructed that no detri 
mental shocks are produced through the operation of the 
valve. Weighted lever satety valves shall not be used. 


273. CHANGE Par. 273 TO READ AS FOLLOWS: 

273 Each safety valve shall be plainly marked by the 
manufacturer. The markings may be stamped on the 
body, cast on the body, or stamped or cast on a plate or 
plates riveted to the body, and shall contain the follow 
ing: 

a The name or identifying trademark of the manu- 
facturer 
The nominal diameter 
The steam pressure at which it is set to blow 
af Blow down. or difference between the opehing ale 
closing pressures 
e The weight of steam discharged in pounds per hour 
at a pressure 3 per cent higher than that for which 
the valve is set to blow 
A.S.M.E. Std. 


274. CHANGE Par. 274 TO READ AS FOLLOWS: 


274 The minimum allowable relieving capacity of the 
safety valve or valves required on a boiler shall be de- 
termined on the basis of 6 lb. of steam per hour per sq. 
ft. of boiler heating surface for water tube boilers. For 
all other tvpes of power boilers with pressures above 
100 Ib., the minimum allowable relieving capacity shall 
be determined on the basis of 5 lb. of steam per hour 
per sq. tt. of boiler heating surface, and on the basis ot 
3 lb. with pressures at or below 100 lb. per sq. in. The 
heating surface shall be computed for that side of the 
boiler surface exposed to the products of combustion, 
exclusive of the superheating surface. In computing the 
heating surface for this purpose only the tubes, fireboxes, 
shells, tube sheets and the projected area of headers need 
be considered. The minimum number of safety valves 
required shall be determined on the basis of the minimum 
allowable relieving capacity and the relieving capacity 
marked on the valves by the manufacturer. 

PAGES 70-71-72 
TrRansrer 8 TO THE APPENDIX AFTER Pa 
127 AND RENUMBER AS 16, 
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2i5a, CHANGE Par. 275a TO READ AS FOLLOWS: 

275 =Satety valve capacity may be checked in any one 

of the three following ways, and if found insufficient. 
additional capacity shall be provided : 
a By making an accumulation test; that is, by shutting 
off all other steam discharge outlets from the boiler and 
foreing the fires to the maximum. The safety valve 
equipment shall be sufficient to prevent an exeess pressure 
bevond that specified in Par. 270. 
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279. App TO THE END OF Par. 279 THE FOLLOWING: 
Where discharge pipes are used, the cross-sectional 
area at any point shall be at least equal to the combined 
areas of the discharge outlets of the valves discharging 
therethrough. Ample drainage shall be provided at or 
near each safety valve and where the water of condensa- 
tion may collect. 
282. CHANGE Par. 282 TO READ AS FOLLOWS: 

282 To insure the valve being free, each safety valve 
shall have a substantial lifting device by which the valve 
may be raised from its seat at least 1-16 in. when there 
is no pressure on the boiler. 


283. App TO Par. 283 THE FOLLOWING: 
The seats and dises of safety valves shall be of non- 


BOILER CODE 241 


Par. 


. 287. CHANGE Par. 287 TO READ AS FOLLOWS 


ferrous material. The seat of a safety valve shall be 
fastened to the body of the valve in such a way that there 
is no possibility of the seat lifting. 


284. CHANGE Par. 284 TO READ AS FOLLOWS: 

284 Springs used in safety valves shall not show a 
permanent set exceeding 1-16 in. ten minutes atter being 
released from a cold compression test closing the spring 
solid. The spring shall be so constructed that the valve 
cau lift from its seat at least 1-10 the diameter of thi 
seat before the coils are closed or before there is other 
interlerence, 


286. CHANGE Par. 286 TO READ AS FOLLOWS: 

286 The dimensions of flanges subjected to boiler 
pressue shall contorm to the American Standard giver 
in Tables 15 and 16 of the AppeNbDIX for the pressures 
therein specitied, except that the tace of the satety valve 
flange and the nozzle to which it is attached mav be tlat 
and without the raised face for pressures up to and 
250 lb. r Sq. In. kor press ites. 
raised tace shall be used 


287 When the valve body is marked with the letters 
A.S.M.E, Std. as required by Par. 273, this shall be a 
guarantee by the manufacturer that the valve conforms 
to the details of construction herein specitied. 


288. CHANGE Par. 288 TO READ AS FOLLOWS: 

288 Every superheater shall have one or more satety 
valves near the outlet. The discharge capacity of the 
safety valve or valves on an attached superheater may be 
included in determining the number and size of the safety 
valves for the boiler, provided there are no intervening 
valves between the superheater safety valve and the boiler. 
and provided the discharge capacity of the safety valve 
or valves on the boiler. as distinct from the superheater. 
is at least 75 per cent. ol the total valve capacity re 


quired, 


PAGE ris, 
200. CHance Par. 290 TO READ AS FOLLOWS 
holler shall nve propel outlet eohnectlh 
for the required satety valve or valves, independent of 


any other outside steam connection, the area of open 


to be at least equal to the aggregate nominal area ot al 
of the safety valves to be attached thereto 

An internal collecting pipe. splash plate or pan may 
be used, provided the total area for inlet of steam theret 
is not less than one and one-half times the aggregate area 
ot the attached satetyv valves. The holes in collecting 
pipes shall be at least 14-in. in diameter and the leas 
dimension in anv other form of opening for inlet of stean 


shall be 14-in. 


291. CHANGE Par. 291 TO READ AS FOLLOWS: 

2] Water Gage Glasses and Gage Cocks Kael 
boiler shall have at least one water gage e@lass, the lowest 
visible part of which shall be not less than 2 in. abov 
the lowest permissible water level. The lowest permissible 
water level for various classes of boilers shall be the loca- 
tion for the fusible plug as given in Par. 430 of the 
APPENDIX. 


292. CHANGE Par. 292 TO READ AS FOLLOWS: 

292 No water glass connection shall be fitted with ar 
automatic shut-off valve, except when the automatic shut- 
oft valves are so constructed that the two connections to 
the water glass can be blown through separately and the 
steam connection eannot be entirely closed thereby. 
Where automatic water gages are applied they shall 
conform to the following requirements: 

1. Cheek valves in upper and lower fittings must be of 
the non-ferrous ball type to avoid corrosion and the 
necessity for guides. 

2. Ball cheek valves in upper and lower fittings must 
open by gravity, and the lower ball check valve must 
rae vertically to its seat. 

3. The ball checks must not be smaller than 4-in. 
diameter, and the diameter of the cirele of contact with 
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the seat must not be greater than 2 of the diameter ot 
the ball check valve. The annulus around the ball must 
not be less than 14-in.. and the travel movement from 
the normal resting place to the seat must not be less than 
14-in. The balls must be accessible for inspection. 

t. The chambers in upper and lower fittings through 
which the balls pass on the way to their respective seats 
must be either square or hexagonal in shape. 

5. The ball seat in the upper fitting must be a flat 
seat with either a square or hexagonal opening so that 
the stream passage can never be completely closed by 
this valve. 

6. The shut-off valve in the upper fitting must have a 
projection which holds the ball at least 14-in. away from 
its seat when the shut-off valve is closed. 

7. The lower fitting must be provided with a positive 
means of rotating the ball. Means must also be pro 
vided for removal and Inspection of Jower ball check 


alve, while the hotler Is Inder steam pressure. 


BRONZE OR STEEL 


WROUGHT !RON 


rig. 18a Types or Borer FLANGES AND BUSHINGS 


206. App TO THE END OF Par. 296 THE FOLLOWING: 

W here the use ol a long pipe becomes necessary, a 
shut-off valve or eock arranged so that it can be locked 
or sealed open may be used near the boiler. Such a pipe 
shall be of ample size and arranged so that it may be 
cleared by blowing out. Each boiler shall be provided 
with a M4-in. pipe size valved connection for exclusive 
purpose of attaching a test gage, 
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299, CHANGE Par. 299 TO READ AS FOLLOWS: 

299 Nozzles and Fittings. Flanged cast iron pipe 
fittings used for boiler parts, for pressures up to and 
including 160 |b. per sq. in., shall conform to the Ameri- 
ean Standard given in Tables 15 and 16 of the AppENDIX, 
except that the face of the flange of a safety valve as 
well as that of a safety valve nozzle, may be flat and 
without the raised face. For pressures above 160 |b. per 
sq. in. cast iron shall not be used for boiler pressure 
parts with exceptions specified in Pars. 9, 12 and 245. 
An allowable variation of 20 per cent from the flange 
thickness required by Tables 15 and 16 may be made 
for steel cast and forged steel fittings, leaving the drilling 
of belt holes unchanged. For pressures above 250 Ib. 
per sq. in., the flange thickness and the thiekness ot 
the bodies shall be increased to keep within the same 
deflection limits and to give at least the same factor of 
safety as the fittiags specified in Tables 15 and 16. The 
flange of a safety valve may have a flat face for pressures 
up to and including 250 lb. per sq. in., and shall have a 
raised face at higher pressures; a safety valve nozzle 
may have a flat face for pressures up to and including 
250 lb. per sq. in. and shall have a raised face at higher 
pressures. Tables 15 and 16 do not apply to flanges on 
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the boiler side of steam nozzles or to flanges left by the 
manufacturer as part of the boiler, and do not apply to 
fittings designed as part of the boiler. 


307. CHANGE Par. 307 TO READ AS FOLLOWS 

307 Blow-off Piping. A surface blow-off shal! not ex- 
ceed 12 in. pipe size and the internal and external pipes, 
when used, shall form a continueus passage, but wit! 
clearance between their ends and arranged so that the 
removal of either will not disturb the other, A properly 
designed brass or steel bushing as shown in Fie. 1S, 
flanged connection, shall be used. 
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1. Crance Par. 311 TO READ AS FOLLOW- 

1] all boilers except those used tor traction 
and portable purposes, when the maximum allowable 
working pressure exceeds 125 Ib. per sq. in. each botten 
blow-off pipe shall have two valves, on 
valve and a cock, anid such valves, or valve 
and cock, shall be extra heavy, except that 
on a boiler having multiple blow-off pipes. 
a single master valve may be placed on the 
common blow-off pipe from the boiler 
which ease only one valve on each individual 
blow-off is required 

bh All traction and portable botlers shall 


have a bottom blow-off valve: wher thy 
| maximum allowable working pressure ex 
ceeds 125 Th. per sq. in., the blow-otf valve 
| | | shall be extra heavy. 
Par. 314 OMIT THE LAST SENTENCE 50 THAT 
| 


Par. 314 READS AS FOLLOWS: 
314 heed Piping. The teed pipe of a 
boiler shall have an open end or ends inside 
ot the boiler. 


Par. 315. CHANGE THE LAST SENTEN Fr PAR 
315 TO READ AS FOLLOWS: 

The feed pipe shall be carried through the 
head or shell near the front end in the man 
ner specified for a surface blow-off in Par 

O07, and be securely fastened inside the shell 
tubes. 


ibove the 


App To Par. 515 THE FOLLOWING: 


In Fig. 18a is illustrated a standard form ot we 
use on boiler shells for passing through piping such as 
teed, surtace, blow-off connections. ete.. and whiel per 
mits of the pipes being screwed in solid from both sides 
in addition to the reinforcing of the opening in the 
shells. 

In other types of boilers where both internal and ex 
ternal pipes making a continuous passage are emploved, 
the boiler bushing or its equivalent shall he used 


Par. 317 App To Par. 317 THE FOLLOWING: 


Wherever globe valves are used on feed pipins, the 
inlet shall be under the dise of the valve. 
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CHANGE Par. 325 TO READ AS FOLLOWS: 

5 Lugs or brackets, when used to support a boiler 
of any type, shall. be properly fitted to the surtaces to 
which they are attached. The shearing and crushing 
stresses on the rivets used for attaching the lugs or 
brackets shall not exceed 8 per cent of the strength given 
in Pars. 15 and 16. For traction or portable boilers, studs 
with pipe threads may be used. 


Par. 528. CHANGE Par. 328 TO READ AS FOLLOWS: 


328 <A water-tube boiler shall have the firing doors. 
furnace inspection doors and clinker doors of the i ward 
opening type, unless such doors are provided wit! sub- 
stantial and effective latehing or fastening devices to 
prevent them from being blown open by pressure on the 
furnace side, 
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CHANGE Pak. 332 TO READ AS FOLLOWS: 

After obtaining the stamp to be used when boilers 
are to be constructed to conform with the A.S.M.E. Boiler 
Code, it is understood that a state inspector, municipa! 
inspector, or an inspector employed regularly by an in- 
surance company which is authorized to do a boiler insu 


Par. 332. 


ance business in the state in whieh the boiler is built and in 
the state in which it is to be used, is to be notified that an 
Inspection is to be made and shall inspect such boilers 
during construction and after completion. At least two 
inspections shall be made, one before reaming rivet holes 
and one at the hydrostatic test. In stamping the boiler 
completion built comphance with the Code, the 
builder shall stamp the boiler in the presence of the in- 
spector, alter the hydrostatie test, with the A.S.M.E. Code 
stamp, the builder's name and the serial number of the 
uanutacturer. A data sheet shall be filled out and signed 
by the manufacturer and the inspector. This data sheet 
tovether wi thie stamp on the boiler shall denote that it 
Vas coustructed in acceordanee with the A.S.M.E. Boiler 
Code 
Phe name of the state which the boiler is built shall 
stamped under and about one-half inel below the sym- 
The name or mmitials of the manulacture shall be 
stamped below the ame of the state. together wit the 
seria humber of the boller, and not over one-half mel 
retron Sul pele data sheets append tiv 
IX. alter page ]20 
Stamps ‘ thie fal svmbol show in Fig. 19 are ob 
FERS 
PAGE 80 
ii ~ FO oOWs: 
Name of State) 
STD 
Manufacturer's number of boile? 
] 
Name and location of builder 
Installation No. (Name of State 
Year put into services 
PAGE 
A.S.M.E. Boiler Cod 
PART I—SECTION II 
rel ow hk STRAS AND HOT 
WATER HEATING AND BOILERS FOR HOT 
WATER SUPPLY 
Pat 3). CHANGE CENTER HEAD ABOVE, 
Par. 535 * Borter Mareriaus” Tro * GENERAL.” 
Par. 336. INserr arove Par. 336 THE FOLLOWING CENTER 
HEAD: “ MATERIALS.” 
Par. 339. CHANGE Par, 539 TO READ AS FOLLOWS: 
339 A boiler to be used exelusively for low pressure 


steam heating may be constructed either of cast tron, 
steel east. or wrought iron or steel, or any combination 
of these, hut in all cases the connecting rods and bolts 
shall be wrenght iren or steel. 
PAGE 82 
y Par. 343. Revise THE WorpING OF Par. 343 as FOLLOWS, AND 
ARRANGE IT ‘AS A SINGLE PARAGRAPH: 


343 In a hot-water boiler to be used exclusively for 
heating buildings or hot-water supply, when the diameter 


Domestic kitchen range oilers and their water backs, furnace 
heating coils and their appurtenances and domestic coil or pipe. gas or 
oil heaters, are not included under this Section 


BOILER 


Par. 


PHD and 266 tor washout holes. 
347. IN rourru NE OMIT THE FOLLOV 
‘Or any internal pipe in the boile 
aR. 3O4. CHANGE Par. 354 ro RI 4S FOLLOWS 


CODE 24: 


does not exceed 60 in. and the grate area does not exceed 
10 sq. ft., or equivalent as detined in Pars. 359 and 360, 
longitudinal lap joints will be allowed. When the grate 
area exceeds 10 sq. tt., or equivalent as defined in Pars. 
359 and 360, and the diameter of the boiler does not ex- 
ceed 60 in., longitudinal lap joints will be allowed pro- 
vided the maximum allowable working pressure does not 
exceed 50 lb. per sq. in. 
345. Par. 345 
345 A boiler used for pressure steam heating or 
for hot water supply shall be provided with washout holes 

for the removal ot any sediment that 
therein. Steel shell boilers of the locomotive 
type shall conform to the requiren 


CHANGE TO READ AS FOLLOWS: 


low 
umulate 


vertical 
Pars. 


may ac 
or 


tire-tube 


ents of 


354a. No shut-off of any deseription shall be placed 


betwee! boilers, nor 


the salety ov water relief valves and 


on discharge pipes between them and the atmosphere 
b. No boiler for hot water s ipply shall be connected te 
a water s ppl pipe fitted with a eheek val pressure 
educing valve. 
PAGE S4 
EY © TO BE CHANGED TO READ AS Fé 
OWS: 
Allowable Sizes of Satety Valves for Steam Heating 


Water Rehet Valves for Water 
and of Hot Water Supply Boilers 


Boilers, of Heating 


ers, 


Par. 356 ‘ro 


satety valve 


FAD 


AS 


356 on a steam he boiler 


iting 


shall have a substantial lifting device by which the valve 


nay be raised from its seat at least 1°16 in. when there is 
pressure the 
PAGE $5 
hou OWING ENT HEAL ABOVE PAR 
GRATE AREA 
ik. 3OU. CHANGE Par. 359 To READ AS FOLLOWS 
359 Double Grate Down Draft Boilers. In boilers ot 
this type the grate area shall be taken as one and one- 
quarter times the area of the larger grate. 
Par. 361. CHANGE Par. 361 TO READ AS FOLLOWS: 
361 Steam Gages. Each steam boiler shall have a 


Par. 363. 


Par. 365. 


steam gage connected to the steam space or to the water 
column, or its steam connection, by means of a syphon or 
equivalent device of sufficient capacity to keep the gage 
tube filled with water and so arranged that the gage eannot 
be shut off from the boiler except by a cock placed near 
the gage and provided with a tee or lever handle, arranged 
to be parallel with the pipe in which it is located when 
the cock is open. Conneetions to gages shall be of brass, 
copper or bronze composition. The dial of a steam gage 
tor a steam heating boiler shall be graduated to not less 
than 30 Th. 
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App TO Par. 363 THE FOLLOWING: 

Temperature Regulator. A temperature regulator shall 
be applied to hot water supply boilers which will prevent 
the water temperature from rising above 200 deg. fahr. 


CHANGE Par. 365 TO READ AS FOLLOWS: 
365 Damper Regulators. When a pressure damper 
regulator is used, it shall be connected to the steam space 
of the boiler. 
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Par. 373. CHANGE Par. 373 TO READ AS FOLLOWS: 

373 Hot-water boilers for a maximum allowable work- 
ing pressure not exceeding 30 lb. per sq. in., used exelu- 
sively for heating buildings or for hot-water supply, when 
constructed of cast iron, steel cast, or wrought iron or 
plate steel or any combination of these, shall be subjected 
to a shop test of 60 lb. per sq. in. hydrostatic pressure 
applied to the boiler or the section thereof. 


Par. 374. CHANGE Part 374 TO READ AS FOLLOWS: 

374 A maximum allowable working pressure in excess 
of 30 lb. per sq. in. will be allowed on a hot-water boiler 
constructed of cast iron, steel east, or wrought iron or 
plate steel or any combination of these, used exclusively 
tor heating buildings or for hot-water supply, provided 
such boilers or their sections have been subjected to a 
shop hydrostatie test of two and one-half times the actual 
working pressure. 

Par. 377. CHANGE Par. 377 TO READ AS FOLLOWS: 

377 Name. All boilers referred to in this section shall 
be plainly and permanently marked with the manutac- 
turer’s name and the maximum allowable working pres- 
sure. 

All heating boilers built according to these rules may 
be marked A.S.M.E. standard. 
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HEADING. INSERT ABOVE HEADING OF P. 89 THE FOLLOWING: 
A.S.M.E. Boiler Code 


PAGE 90 


Par. 384. CHANGE Par. 384 TO READ AS FOLLOWS: 

384 The shell or drum of a boiler in which a typical 
“lap seam crack” is discovered along a longitudinal 
riveted joint for either butt seam or lap joints shall be 
permanentliy discontinued for use under steam pressure. 
By “lap seam erack”™ is meant the typical erack fre- 
quently found in lap seams extending parallel to the longi- 
tudinal joint and located either between or adjacent to 
rivet holes. 


PAGE 91 
Par. 391la. CHANGE Par. 391la TO READ AS FOLLOWS: 

«a By making an accumulation test, that is, by shutting 
off all other steam discharge outlets from the boiler and 
forcing the fires to the maximum. The safety valve equip- 
ment shall be sufficient to prevent an excess pressure be- 
vond that specified in Par. 270. 


Par. 392. CHANGE Par. 392 TO READ AS FOLLOWS. 

392 In ease either of the methods outlined in sections 
b or c of Par. 391 is employed, the safety valve capacities 
shall be those given in Table 16. 


PAGE 95—APPENDIX 


HEADING. INSERT ABOVE HEADING OF PaGE 95 THE FOLLOWING: 
A.S.M.E. Boiler Code 
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Par. 402. CHANGE Par. 402 TO READ AS FOLLOWS: 

402 When the maximum allowable working pressure 
exceeds 125 lb. per sq. in., the blow-off pipe shall be 
extra heavy from boiler to valve or valves, and shall run 
full size without reducers or bushings. All fittings be- 
tween the boiler and valve shall be steel or extra heavy 
fittings of bronze, brass, malleable iron or cast-iron. In 
ease of replacement of pipe or fittings in the blow-off 
lines, as specified in this paragraph, they shall be installed 
in accordance with the rules for new installations. (See 
Pars. 307-313.) 


REVISION OF BOILER CODE 
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Par. 403. App To Par. 403 THE FOLLOWING: 

In case of replacement of pipe or fittings in the blow- 
off lines as specified in this paragraph, they shall be in- 
stalled in accordance with the rules for new installations. 
(See Pars. 307-313. ) 


Par. 408. CHANGE Par. 408 To Par. 408a. 


Par. 409. CHANGE Par. 409 TO Par. 408) AND INSERT A NEW 
Par. 409 AS FOLLOWS: 

Where repairs are necessary which in any way affect 
the working pressure or safety of a boiler, a state in- 
spector, municipal inspector, or an inspector employed 
regularly by an insurance company which is authorized to 
do a boiler insurance business in the state in which the 
boiler is used, shall be called for consultation and advice 
as to the best method of making such repairs; after such 
repairs are made they shall be subject to the approval of 
a state inspector, municipal inspector, or an inspector 
regularly employed by an insurance company which is 
authorized to do a boiler insurance business in the state 
in which the boiler is used. 
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HEADING. INSERT ABOVE HEADING OF P. 95 \.S.M.E. BOILER CODE 


PAGE 103 
Par, 417 
CHANGE FIRST SENTENCE OF Par. 417 TO READ AS FOLLOWS: 


417 Figs. 28 and 29 illustrate other joints that may be 
used in which eccentric stresses are avoided 
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Par. 421. CHANGE Par. 421 TO READ AS FOLLOWS: 

421 Method of Computing Discharge Capacity. The 
required discharge capacity of a safety valve or valves 
for a boiler may be based either on the heat units in the 
fuel consumed or on the amount of steam generated. 

The number of heat units that each safety valve will 
handle, for valves of the ordinary types in which the dis- 
charge capacity is proportioned to the litt, may be ob- 
tained as tollows: 


Oi 161.000 Px D™ L tor Bevel Seats at 45 deg. 
227 SOO PX DX L for Flat Seats 
U = 72,500 * P & A for seats of any angle 


The amount of steam that a valve will discharge may 
be found as follows: 

W 110 «xk PX D L for Bevel Seats at 45 deg 

W = PX DX L for Fiat Seats 


W = 50 P™ A for seats of any angle 
where 
’ = Number of heat units per hour that a satety valve 
will handle, B.t.u. 
iW” = Quantity of steam that a safety valve will handle 
per hour, lb. 
P = Absolute boiler pressure = gage pressure — 14.7 


lb. per sq. in. 
D = Inside diameter of valve seat, in. 


L = Vertical lift of valve disc, measured with 3 per 
cent excess pressure, 1n. 
A = Relieving area in sq. in. = 3.1416 * D  L& sine 


of seat angle. 


Par. 422. CHANGE Par. 422 TO READ AS FOLLOWS: 

422 The maximum quantity of fuel C that can be 
burned per hour at the time of maximum foreing is deter- 
mined by a test. The maximum number of heat units per 
hour, or ©  H is then determined, using the values of H 
given in Par. 427. The weight of steam generated per 
hour is found by the formula: 


O75 
1,100 


The sum of the safety valve capacities marked on the 
valves shall be equal to or greater than W. 


W= 
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1918 REVISION OF BOILER CODE 245 
PAGE 108 ALSO CHANGE HEADINGS IN TABLES FOLLOWING THIS SENTENCE 
Par. 423. RePLack MATTER AFTER STATEMENT OF EXAMPLE BY TO READ AS FOLLOWS: 
THE FOLLOWING: per lb. 
é r cu. it. 
12,100 = 26,015,000 POE cu. 
W ( Il 0.75 1100 17,740 PAGE 111 
A 3%. in. bevel seated valve with 0.11 in. lift would 
discharge in heat units 7 
161,000 230.7 0.11 PABLE 16 
14,858,000 TasLe 16. THis TABLE TO BE RENUMBERED. IN THE NOTES 
and in weight of steam 
110 239.7 0.11 UNDER TABLE 16 ADD AFTER THE LAST SENTENCE THE FO 
10,150 LOWING? 

From which it can be seen that ether method indieates All extra heavy fittings and flanges to have a raised 
that two such valves will give the proper relieving ea surtace of 1 16 in. Ingh inside of bolt holes tor gaskets 
pacity. 

PAGE 113—APPENDIX 
Par. 424. RePLACE MATTER APTER STATEMENT OF EXAMPLE BY 
THE FOLLOWING Par. 428. App aT THE END OF Par. 428 
8400 12,800,000 and shall be renewed at least once each vear 
( O93 1100 S730 
Pi 4g Par. 430. App THE FOLLOWING CLAUSE TO THE END or Par 


\ bevel seated 345 in. valve is marked by the manutae 
turer O11 an. litt and discharge capacity tor 100 |b. pres 


sure 4540 Ibo: hence two such valves would be required. 


v Fire Engine Boilers are not usually supplied with 


Oremng 
his Dimensio Feragraph 205 
Determined by P=C x 22 
32 C=//20r 
P= /75 x D2 = 


Prate betwee? Stay bo, 
Fixed at each end and: 


—B- 


ated asa beam 
/oaded 


+ 
S carce 


205 | | | 
P*C x Be 205 
C*//20r/20 — P 


For reinforcing plate under dome 
See Paragraph 26/ 


Paragraph 07 
s 
y 
Peregraph /99 ‘ 
P=C 4 q a J 
<4 
2 or /20 J 
Faoe k 
here "p's same as 
given in Table 3 99 
— 
Case not Covered bu Rules 
Fig. 31) Dertraits Suowine Api ‘TION OF Pars. 205, 206 anp 207-TO THE STAYING oF Wet-Borrom BorLers 
Par. 425. Replace MATTER APTEK STATEMENT OF EXAMPLI fusible plugs. Unless special provision is made to keep 
rHE FOLLOWING the water above the firebox crown sheet other than by 
CX H 1S.500 18,500,000 the natural water level, the lowest permissible water level 
WW ( H O75 1100 12.620 shall be at least 3 in. above the top of the tirebox crown 
A bevel seated 2! » In. valve is marked by the manutae- sheet . 
turer O.OS in. litt and discharge capacity tor 275 Under Table 3 reference is made to Fig. 31 showing appli 
pressure H350 he nee two sneh valve = would he re- ration Pars, POD, P06 al d O07 
quired 
Par. 426. REPLACE MATTER APTER STATEMENT OF EXAMPLI a 
THE FOLLOWIN( RECOMMENDATIONS FOR REPAIRS WHEN MADE 
H ane aan nos BY WELDING AND REINFORCING BY THE 
90 1960 ELECTRIC, OXY-ACETYLENE, OR 
HX 0.09 OTHER PROCESSES 
A bevel seated 2 in. valve is marked by the manu- 
facturer 0.07 in. litt and discharge capacity tor 150 |b. rom General Rules and Regulations Prescribed by the Board 
pressure 2500 Ib.. hence one such valve would be f Supervising Inspectors, U. S. Steamboat-Inspection 
quired Service 
ealking edges on internally tired boilers may be rein- 
PAGE 109 toreed by these processes. 
i. * Calking edges of the shells of externally fired boilers 
IST N r. 42 ) READ AS : 
Par. 427. CHANGE FIRST SENTENCE OF Par. 427 1 above the fire line only, may be reinforced. 
FOLLOWS: “Cracks extending from edge of lap to rivet, exeept on 
427 For the purpose ot checking the safety valve seams below the fire line in externally fired boilers, may be 
capacity as deseribed in Par. 422, the following values of — welded. : 
“Cracks not exceeding 30 inches in length in back connee- 


heats of combustion of various fuels may be used. 
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MANUFACTURERS’ DATA REPORT OF BOILER 
As Required b by the Provisions of the A.S.M.E. Rules 


3. Type of boiler LOCOMOTIVE and other Internally-Fired Boilers, STATIONARY......... BOTTOM..... 
(State if wet bottom or open bottom.) 


(Other forms to be used for HORIZONTAL RETURN TUBULAK and other kK. xte rnally-Fired 
and Water ‘Tube Boilers). 


4. Shell plates and butt straps made 
(Tensile strength. Lb. per sq. in.) (Lb. per sq. in.) 
(In 8 inches.) 
6. Mill test report on butt straps... 
(Brand and tensile strength.) 
(Brand and tensile strength.) 
(Brand and tensile strength 
(rand and tensile strength.) 
(No. and size on each head.) 
{No. each head, and type (through, head to head, or diagonal, welded or weldless) and net cross 
sectional area of each size of each type.) 
(Reach head abe tubes 
|No. each head, and type (through, head to head, or diagonal, welded or weldiess) and net cross 
sectional area of each size of each type.] 
(Each head below tubes.) 
‘Area at bottom of thread.) 
(0.) BMaximem pitch in. 
[Cire umfe renti: il (or Horizontal) X Vertical 
(Inside of outside course.) 
(Double, triple, quad., ete.) 
(Minimum pitch on each row 
Diam. rivet holes.......... in. Pitch of rivets.......... "Efficiency of joint. 
(Minimum pitch on each row.) 
18. Steam outlets:—No.......... Material of nozzle or reinforcement.................eeseeeees Sizes ee 
(Cast steel or cast-iron, pressed steel or steel plate 
20. Size of feed connection............ in. Size of bottom blow-off connection............ in. 
21. Constructed for a max. allow, work. pressure of....... ..... Wer Ib. per sq. in 


(Hydrostatic pressure.) 
22. If boiler has a dome, send working drawing of dome, also showing connection to boiler and openings in 
shell under dome. 
"We certify the above data to be correct and that all details of MATERIAL, CONSTRUCTION and WORK- 
MANSHIP on this boiler conform to the A.S.M.E. Rules. 


‘Manufacturer. ) 
Authorized State or Insurance Inspector 


Fic. 32) Front Sipe or Data SHEET 


CERTIFICATE OF BOILER SHOP INSPECTION 


I, the undersigned, holding a certificate of competency as an inspector of steam boilers in THE STATE 
, inspected internally and externally, the boiler specified in this report, 
RR eT rere er 19 , and certify that the statements made on this report are correct, corresponding with the 
mill test reports of material as furnished by the builders, and measurements made of the boiler when completed; and 
that this boiler is constructed in accordance with the A.S.M.E. Rules. 


Inspector of Boilers for State or Boiler Insurance Cumnipany. 


Fic. 33. Rear Sipe or Data SHEET Form 
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tion sheets, wrapper sheets, bottoms of combustion chambers, 
heads, and other stayed surtaces may be repaired by welding. 

“ Where cracks are repaired by welding, holes shall be 
drilled entirely through the plate at each extreme end ot the 
crack, except in small cracks from rivet to calking edge 

“(oreumterential or lengthwise cracks not exeeeding 16 
inches in length in plain or corrugated furnaces may be welded. 

“ Where plates in back sheets of back connections, wrapper 
sheets of sides and bottoms of back connections of any boilers, 
side sheets and legs of furnaces and bottoms of furnaces of 
fire-box boilers, and other stayed surfaces are reduced in thick 
ness not exeeeding 40 per cent of the original thickness, they 
may be reinforced, such reimforeing not to exceed an area ot 
200 square inches in any one plate. 

“When such reinforcing extends over stays and braces, such 
stays and braces shall come completely through the reinforeing 
so as to be plainly visible to the inspectors. 

“When the corroded portion of stayed or riveted surtaces 
of the back sheets or wrapper sheets or bottoms of back eon 
nections of any boilers, or side sheets and bottom sheets of 
furnaces or legs of fire-box boilers exceeds 300 square inches, 
the be repaired by the removal oft the corroded por 
tion and the replacement thereot by a new piece ot plate, the 
edges of the new plate being welded in position 

‘Stavbolts, braces, or rivets shall pass through the body 
of the new plate as before, the area of the new piece not to 
exceed 24 inches by 24 inches, or 30 inches, in any one diree 
tion, the welded edges to be V’'d or beveled along the joint 
prior te welding. 

* Where plates ot shells and other parts of internally fired 
boilers subjeet to tensile strain are reduced in thickness by 
corrosion net to exeeed 25 per cent ot the original thiekness. 
they may be reintoreed, such reintoremg not to exceed an area 
of 200 square inches, 

* Where calking edges and laps have been reintorced, local 
Inspectors shall require the rivets to be ent out and redriven 
it they find by inspection that it is neeessary 

*No welding shall be allowed in cracks in the shell plates 
or other plates subject to tensile strain 

“Cracks extending through rivet holes in single-riveted o1 


double riveted Seiaitiis it staved ot haek eonneetions 


ol any boilers or side sheets of leys or bottoms of tire-box 
boilers which are stayed surfaces may be welded up to a length 
ot 6 feet exclusive of rivet holes 

* Where eracks extend through rivet holes in stayed surlaces, 
the piece extending from the rivet to the edge of the lap may 
be removed where convenient to do se, and the place wher 
the plece has been removed may be replaced 
up and reinforced either of these processes 

Where leaks develop around staybolts and the stay bolts 
are otherwise intact, the nuts may be removed from the ends 
of the stavbolts, and the staybolts may be welded into the shell 


by welding a beveled collar or ring aroung the staybolt Whe 
width and depth of such collar shall equal one-halt of the 
diameter of the staybolt. In all such cases of applying weld 


ing rings er collars around staybolts, the material shall be ham 
mered while in a glowing state as it is applied 

“In all cases where metal 
the operator shall hammer, when practicable, the depostte 
metal while it is in a glowing state 


deposited on slaved surtaces 


“Cracks wrought-iron or wrought-steel headers. ane 
eracks or sand holes in cast-steel, semisteel, terrosteel, mallea 
ble-iron or cast-iron headers, manifolds, crosses, tees, and ells 
may be repaired by welding cracks or flowing metal mio sare 
holes. Such repaired material other than headers aid mini 
folds shall be subjected loa hydrostatic test of three anal one 
half times the working pressure after such repairs ave nines 
Reintorcing by building up of any of the above mentione 
articles other than headers shall not be allowed 

“When crown-bar bolts have deteriorated or wasted awa 
at top of combustion chamber under the crown bars, sue ce 
terioration not to exceed 25 per cent of the original diameter 
ot the bolt, such bolts may be built pan reintoreed by any 
process of autogenous welding. 

* Where tube sheets of boilers have deteriorated not to eX 
eoood 25 per cent ol their original thickness, or where cracks 
have developed in tube sheets, the same may be reinforced and 
repaired by any process of autogenous welding, and the bead 
ing on the end of tubes mav be welded to the tube sheets by 


the same process 


CORRESPONDENCE 
‘Pegy ewramienaes to the Correspondence Departments of The Journal by members of The 
American Society of Mechanical Engineers are solicited by the Publication Committee. Con- 


tributions particularly welcomed are suggestions on Society Affairs, discussions of papers published 
in The Journal, or brief articles of current interest to mechanical engineers. 


The Logic of Inspection 
To Eprror: 

Reterring to the paper on The Lowie ol Luspection. pre 
sented by Mr. A. L. De Leeuw at the Annual Meeting, | would 
say there are very few, if there are any, engineers who do not 
believe that inspection is the logical and final operation on 
any manufactured product. The question is, What relation 
should inspection have to the various machining operations; 
what form and type of gages should be used; and what manu- 
facturing tolerances are to be permitted? 

We will take a conerete example. Suppose it is necessary 
to manufacture a 3-in. American high-explosive shell. The 
conditions regarding the manufacture of this product are very 
clearly set forth in the Government specifications, and toler- 
ances have also been established by the Ordnance Department. 
A complete outline of the proper methods of manufacture has 
also been given. The question for the manufacturer to decide 
is how he ean best adapt his own equipment to the production 
of this particular product, what gages are necessary, and what 
are the most particular requirements which must be met. 

It might be stated that the requirements for a high-explosive 


shell comprise several points, the more important ones being 
that the bore must be concentric with the external cireumfer 
ence within very definite limits, the shell prior to loading must 
be of a certain weight within definite limits. and the shape 
must conform to Government specifications. 

Now, regarding the shape of a high-explosive shell, it might 
be stated that in order for it to follow the predetermined para- 
bolie eurve, the center of gravity of the shell must be in the 
right place. It is therefore evident that the shape of the shell 
must be such as to keep it in proper balance when in flight. 
The only parts of the shell that bear in the bore of the gun 
are that portion near the base of the ogive, and the rotating 
band. All other portions of the shell are free and do not con- 
tact with the bore. Hence, here are two points which must 
receive careful attention. 

Regarding concentricity, as far as I know, no tolerances are 
given for this in the original U. S. specifications. The only 
complete specifications regarding tolerances and Joeation of the 
center of gravity are the French, and they hold this one point 
to be more particular than any other. A shell which is not con- 
centric, or, in other words, is out of balance, will not shoot ae- 
curately, and a shell in which the center of gravity is so placed 
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that it does not follow a predetermined curve will not shoot 
accurately. These questions which have to do with design are 
beyond the scope of the mechanical engineer and are up to the 
ballistic expert. The manufacturer, however, must meet the 
specifications as set down by these ballistic experts. 

As an instance to show the importance of weight, it might 
be stated that when certain Canadian plants started to manu- 
facture shells for the British Government they experienced 
great difficulty at first in producing shells which would pass 
the inspectors, owing to a misunderstanding regarding the re- 
quirements that had to be met. The shells were made within 
the desired tolerances for size as called for by the government 
specifications, but the weight of these shells was overlooked, 
and hence a large majority were rejected by the inspectors 
because of being short on the point of weight. It was found 
that when a shell was made to the minimum limits for diameter 
and length, it was below the minimum weight, and hence could 
not be accepted. Experience soon demonstrated to the Cana- 
dian manutacturers that the weight of the shell was just as 
important as any of the other requirements, and as a natural 
outcome of the difficulty, the shells were made to the tolerances 
called for by the government specifications, leaving the rear 
After the shell was 
completely machined, the base end was faced off until the de- 
sired weight was obtained. 


end of the shell longer than necessary. 


Points such as this proved to be 
of valuable assistance to the Canadian manufacturers in en- 
abling them to meet their contracts. 

While it is not my endeavor to discuss the subject fully, it 
is advisable, however, to state that gaging of the shell is no 
doubt the one operation that requires the most careful atten- 
tion. Gages have been designed for shells that were not di- 
rectly adapted to the work required ot them, with the result 
that much work has been spoiled. One of the fundamental 
points regarding gaging is that the work should be located in 
the 
being machined, otherwise tolerances on the product cannot 


gage trom the same point that it is located from when 
be set with any degree of certainty, and it is impossible to 
obtain interchangeable manufacture. 

A point in connection with the paper presented by Mr. De 
Leeuw which was out of place, was his reference to the specifi- 
eation dealing with leather belting. This specification had 
nothing whatsoever to do with the inspection of leather belting, 
but what it did set forth was the process by which leather belt- 
ing could be made in order to meet Government specifications, 
and as such would be of valuable assistance to any manufac- 
turer engaged in this work who had not previously engaged in 
this particular line of manufacture. 

The American Society of Mechanical Engineers can surely 
be of great assistance to our Government, but in order to do 
so it is necessary to get down to concrete cases rather than be 
satisfied with generalities. It is to be hoped that future pa- 
pers presented before the Machine Shop Section of the A. 8. 
M. E. 


interesting and important subject. 


will contain conerete and definite information on this 
T. Hamivron. 
Brooklyn, N. Y. 


To THE Eprror: 

In the first paragraph of his letter Mr. Douglas T. Hamil- 
ton says: “ The question is, What relation should inspee- 
tion have to the various machining operations; what form 
and type of gages should be used, and what manufacturing 
tolerances are to be permitted?” 1 fully realize that it 
was entirely out of the scope of the desired discussion to 
answer such questions as given above except in a very general 
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way, and I attempted to bring out the necessity of careful 
consideration of such and other questions. 
myself to the inspection of shells or ammunition because there 


I did not confine 


is no essential difference between the rules which should govern 
the inspection of such materials and those for any other 
manutactured product. 

That it is possible to give tolerances on the dimensions ot 
a shell which the the 
weight of a shell shows conclusively that logic is required not 


conflict with tolerances in regard to 
merely to determine that there should be inspection, but also 
that specifications, limits, tolerances, ete., should be given in 
a logical manner. 

Elsewhere Mr. Hamilton says: “ Another point in connec- 
tion with Mr. De Leeuw’s paper, which appeared out of place, 


was his reference to the specification dealing with leather belt 


ing. This specification had nothing whatsoever to do with 
the inspection of leather belting, but what it did set forth 


was the process by which leather belting could be made in 
order to meet Government specifications, and as such would 
be of valuable assistance to any manufacturer engaged in this 
work who had not previously engaged in this particular line 


of manufacture.” This last quotation shows quite clearly that 
Mr. Hamilton did not get the drift of what I said. 


stance quoted in regard to specifications of leather belting were 


The in- 


most decidedly taken from the specifications of users of leather 
belting; which means that belting net coming up to these speci- 
tications would be rejected by the user. I have copies of these 
specifications in my possession, and I would say that they were 
not written by the Government, but by some of the largest pri- 
vate concerns in this country. They were by no means in- 
formation given by the user to some future belt maker, but 
instructions to an existing belt maker as to what he would 
have to furnish. The specifications were of such a nature that 
there was only one thing to do, and that was to take the word 
of the maker that he had followed the instructions, tor the 
finished product would not show in any way that the specifiea- 
How Mr. Hamilton got the idea that 
these were Government specifications, and that they were made 


tions had been met. 


for the purpose of giving assistance to some future manu- 
facturer, is more than I can tell. 

Whether the papers presented before the Machine Shop 
Session of the A.S.M.E. at the last meeting were the papers 
most needed at the present time I do not care to diseuss, but 
I feel that if the meeting had followed the lines of Mr. Hamil 
ton’s discussion, and had tried to consider in detail every fea- 
ture of every piece of ordnance or ammunition which this Gov- 
ernment may require, this meeting, starting Thursday after- 
noon, December 5, 1917, would probably have adjourned some 
Thursday afternoon in 1970! As to my share in the meeting, 
I merely tried to emphasize the necessity of logical inspection 
in order to make inspection not only profitable, but even 
possible. 

A. L. De Leeuw. 

Plainfield, N. J. 


Topographie surveys and mapping in relation to present 


military activities were discussed at a recent “ patriotic’ 
meeting of the American Institute of Mining Engineers by 
David White of the U. 8. Geological Survey. There are 38 
parties of topographers in the field, and the survey is now 


covering—on a seale of 1 mile to the inch—between 100,000 


and 200,000 square miles per month. The survey has 
now one hundred men wearing the uniform of the United 


States. 
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SOCIETY AFFAIRS 


A Record of the Current Activities of the Society, Its Members, Council, Committees, 
Sections and Student Branches; and an Account of Professional! 
Affairs of Interest to the Membership 


ROGRESS in the world has been through vicarious sae- two professions that are indispensable to the country in the 


rifiee, and the supreme benetit of this war, besides the carrying on of the struggle to which the people of the United 

attainment of opportunity for the self-determination of | States are about to devote themselves, vours and the medical 
peoples great and small, is that of purification through the suf- — profession; you as the constructors of all the material and all 
fering caused by the war. It is essential that the suffering be the equipment of which so much is needed now in modern war 
for the good of others in order that one may benetit by the fare to make effective the work of our boys at the front. and 
suffering. the medical profession to furnish, so far as may be, the aid i: 
One of the finest women I know, who has two sons at the restoring to the ranks those whom the fortunes of war disable.” 


front, and who has always, so far as one could observe, lived a Credit and recognition will be in the proportion that we un- 


life of service for others, recently told me that she is hoping — selfishly devote ourselves and make the sacrifices. 
that on the return of her boys she will be worthy to receive 


It becomes 
increasingly diflicult to receive with patience letters from mem 
them. bers doubting the benefit that they obtain from the Society. It 
We are constantly hearing of the failure to recognize the does not oceur to them that membership in the Society is an 
engineer in this war—that it is an engineering war; and opportunity to render greater service through an organization 
President Taft, in his address before the Society at the Annual than could be rendered individually. 


Meeting, said: “ Now you engineers, all, constitute one of the The Society is increasing its activities rapidly. The Presi 


THE SPRING MEETING AT WORCESTER 


The following announcement regarding the convention to be held in Worcester, Mass., 
June 4 to 7, made by the Committee on Meetings and the Worcester Local Committee, evi- 
dences the intention of the committees to make this another war convention. Every member 
within reasonable distance of Worcester should make it his business to be present. 


TENTATIVE PROGRAM 


Turspay, JUNE 4 Evening: (Hotel Bancrott) Continued 
Afternoon: (Hotel Bancroft) evening session will be How the Engineering 
Registering of Members and Guests at Society Head Societies Can Assist in the Procurement Pro 
quarters gram of the Government. Some major topics to 
Evening: (Hotel Bancroft) be diseussed are: Ordnance and Ships for the 
Sp ara of Weleome, followed bv Reception and Navy Department; Munitions for the Army: 
Dance Aireratt Material; Merehant Ships: Training 


ot Labor, ete. 
WEDNESDAY, JUNE 5 


THURSDAY, JUNE 6 
NEW ENGLAND DAY 
Mor : (Woreester Polvtee sti 
Morning: (Woreester Polytechnic Institute) di I olyte chnie Institute) 
General Session with technical papers 
Business Meeting 


First New England Session, with opening address by 


Mr. Charles Washburn on the Industries of 

Worcester. Buffet lunch served at the Institute. ifternoon (Norton Company's Plant 


Luncheon 
During the morning and afternoon sessions it 


. nspecti d N Co al *s Co 

is proposed also to diseuss the Textile Industry ol 
. 1ousiIng rarde rojects 

in Relation to the War; the Shipbuilding In- 

Evening: (Worcester Country Club) 


dustry; and the Manufacture of Small Arms 
Dinner 


and Gun Carriages, with reference to these in- 


dustries as developed in New England 


Afternoon: (Hotel Bancroft) Fripay, JUNE 7 

Second New England Session Vorning: Automobile Trip to Camp Devens, via Clinton 

General Session with technical papers Dam 

Industrial Safety and Workmen’s Compensation Luneh at Camp Devens 

Session Afternoon: Auto Trip to Concord, Lexington and re- 

Evening: (Hotel Bancroft) turn via the Wayside Inn 

General War Session. The general theme of this Afternoon tea at the Wayside Inn 
249 
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dent and Secretary were summoned to Washington to approve, 
<0 to speak, the applications by one of the Departments, of 
suggestions made by the Society at its Annual Meeting. 

One ot the problems ot the war is that of developing the 
necessary skilled labor, and it was suggested by one of the 
hoards at Washington that this could be accomplished by con 

verting the schools of higher technical education into trade 
schools, and, for a period of tive months, commencing May 1. 
to absolutely stop all higher technical education. Our Council 
vigorously protested. We are pleased to report that the im 

minence of such a drastie action as shutting down the sehools 
ot higher technieal education has, for the present, disappeared ; 
and that the consideration of the whole subject is now in the 
hands of the Committee on Edueation and Special Training, 
the membership of which is made up from leading officers of 
the Army in its several bureaus, civilian representatives of the 
U. S. Bureau of Edueation, the engineering colleges, trade 
schools, corporation schools, and the Vocational Board; and a 
committee of this Society has been appointed, of which Prot. 
R. H. Fernald is chairman, consisting of Mr. F. A. Geier, 
Prot. Arthur L. Williston, Dean Herman Schneider, and Dr. 
©. R. Mann. It is the intention of this committee to assist the 
Government in the. development of the nation’s resources for 
the training of men without curtailing the steady flow of pro 

fessional men. Reeent addresses by the Seeretaries of the 
Navy and ot War have emphasized the necessity of maintain- 
ing at the highest rate the production of teelmically trained 
men, and they have appealed to the parents of the boys of the 
nation to send their sons to technical colleges. 

Our Committee on Engineering Resources, of which Mr. 
George J. Foran is chairman, has lost, through the demands 
for personal service at Washington, Major J. H. Barr and Mr. 
A. D. Blake. and these vacancies have been filled by the ap- 
pointment of Mr. Herman Greul and Mr. F. H. Colvin. The 
other members of the committee are Mr. Henry C. Meyer, Jr., 
and Prof. C. M. Allen. of Worcester. A most remarkable 
achievement has been made, and a special report on this will 
appear next month. This service is not only for the purpose o! 

furnishing specialists for all demands of the Government, but 
to furnish specialists to the industries both during the period 
of the war and afterward. 

The Committee on Gages, also a result of a suggestion of ou 
Semi-Annual Meeting, has secured a substantial beginning ot 
the movement to have departments of the Government have 
their gages certified in one place, namely, the Bureau of Stand- 
ards, in distinetion from having independent sources of author- 
ity with obvious possible differences, causing Jack of inter- 
changeability of completed parts. 

The Committee on Fuel Conservation, of which Professor 
Breckenridge is chairman, has been very active, and, through 
Mr. David Moffat Myers, of the committee, who has, by virtue 
of the committee’s activity, been invited by Dr. Garfield to be 
on his personal staff as technical adviser, is getting out a series 
of brochures on fuel conservation. Mr. F. R. Low, Editor of 
Power, and speaking for the MeGraw-Hill Company, has ten- 
dered the patriotic services of members of the editorial staffs 
of the several publications of that company. 

We have also furnished the Fuel Administrator, through Mr. 
Myers, with the names of our prominent members familiar 
with fuel economy in each of the states of the Union, and it is 
the Fuel Administrator’s expectation to inform the state fuel 
administrators of the names of these experts, with the sug- 
gestion that the state fuel administrators avail themselves of 
technical advice. 

It is evident from the way matters are managed throughout 
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the United States, that the engineer is not yet the obvious mat 
to do engineering work. By virtue of the fact that members 
of the other professions, particularly of the legal profession, 
have apparently made greater efforts to render public service, 
they are more frequently called to publie office. Therefore, 
when and even betore the invitation comes to aly engineer to 
render service, it should be expected that it will be at personal 
sacrifice. Such sacrifice should be made as a means of ad 
vaneing our country’s cause, and the standing of one’s pro 
fession. 

There is one activity which the Society might well under 
take: namely, that of conserving those industries which have 
been dislocated, and, in some cases, actually put out of business 
by the war as a type, the jewelry industry. There is a vast 
industry, with numerous skilled workers, especially fitted tor 
certain classes of work. There seems to be no agency yet de 
veloped in the Government tor foreseeing such disaster and 
arranging in advance that the organizations of these so-called 
non-essential industries shall be held together by the placing 
in these industries of Government work and which can be 
pertormed with comparatively shght readjustment. 

At the Spring Meeting im Cineinnati the convention voted 
that it was the duty of all patriotie citizens to exehange data 
so that there would be the freest opportunity tor all manu 
facturers to undertake work. The committee appointed at that 
time has suffered through the loss of some of its members in 
active service in the war, and at the last Couneil meeting a 
new committee was appointed, and it is hoped that they wall 
be able to take up in addition to the teelimieal features of such 
a work the broader conservation of industries as a stabilizing 
element of the nation so essential while at war. 

The Seeretary could) enumerate numerous undertakings 
whieh the Society could take up with advantage, and solieits 
the membership to offer their services to serve on committees 
and make the sacrifices of time and money to carry out this 
service for the profession and for their country. 

Carvin W. Rice, 


Secretar, 


Nominations tor Officers of the 


Am.Soc.M.E. 


For ExLecrion December 1918 


The Constitution of the Society in C 47 provides among the 
Annual Committees : 


“A Nominating Committee appointed by the Presi 
dent.” 
It further provides in C 48: 

A “Special Nominating Committee: Twenty or more per 
sons entitled to vote may constitute themselves a Special 
Nominating Committee, with the same powers as the Annual 
Nominating Committee.” 

The procedure in the nominations tor office is provided in 
the following By-Laws: 


B27 A Nominating Committee of five members, not mem- 
bers of the Council, shall be appointed before February first ot 
each year by the President. The Secretary shall publish the 
names of this Committee in the March issue of THE JouRNAL 
together with a request to the voting membership of the So- 
ciety that they recommend to the Committee the names of 
eligible persons for the elective offices to be filled at the next 
election. This Committee shall deliver to the Seeretary in 
writing between the first and the fifteenth of June the names 
of its nominees for the various elective offices next falling 
vacant under the Constitution, together with the written con- 


> 
> 
(~ 
ey, | 
kee 
ar 
ty 
| 
| 
ey 
- 
| 
Lee 
} 
q 
4 
tat 
q 


191s SOCIETY 


sent of each nominee. The names of the nominees for the 
various offices proposed by this Committee shall be published 
by the Seeretary under the names of the Committee in the 
July issue of THe JouRNAL. 


2s A special Nominating Committee, if organized, shall 
on or betore October fifteenth, present to the Secretary the 
names of its nominees for the elective offices next falling 
vacant under the Constitution, together with the written con- 
The names of the nominees for the 
various offices proposed by this Committee shall be published 
by the Seeretary under the names of this Committee in the 
November of THe JOURNAL. 


sent ot each nominee. 


There are to be elected in December next 
\ President to hold office for one year 
Three Viee-Presidents to hold office for two vears 
Three Managers to hold office for three years 
\ Treasurer to hold office for one year 
The President, Charles T. Main, has appointed the following 
Nominating Committee tor these officers: 
Gieorge KR. Wadleigh, ot St. Louis, Mo 
Wilham P. Caine, of Ensley, Ala. 
(’. F. Hirshteld, of Detroit, Mich. 
LL. P. Breckenridge, of New Haven, Conn 
Thomas FE. Durban, of Erie, Pa 
These names were selected by the tollowing Sections, grouped 


veographoeally, and accepted by the President : 


(ike 1 Minnesota, Los Angeles, St. Louis and San Fra 
Gio ~ Atlanta, Baltimore, Birmingham. Cinemmnati and 


New Orleans 
Chieago, Detroit, Indianapolis and Milwaukee 
4 Bosto 


Connecticut. New York and Worcest 


Ene, Philadelphia and Ontario 


This Nominating Committee is to meet at the Spring Meet- 
ing of the Society in Woreester, Mass., June 4 to 7, and would 
be pleased to receive suggestions trom the membership. 

Under the terms of By-Laws B 27 and B 2S the voting mem 
bership are requested to send the Nominating Committee or 
Committees, in care of the Secretary, 29 West 39th Street, 
New York, \. Y., their reeommendations of names for any 
or all of the elective offices to be filled at the next election. 


These recommendations should be sent in earlu and not later 


‘ 


Engineers in Government Service 
Hik engineering societies have during the past few months 
supphed to various Government departments, i respotise 
to their individual requests, several thousands of names of 
engmeers trom which men have been selected to fill a great 
variety of positions in uniformed and eivilian service for the 
Army and Navy and other branches of the Government's 
activities In connection with the war, as well as for indireet 
service tor manutaeturers and contractors engaged in war 
work. This serviee is about to be turned over to the Engi- 
neering Couneil, which will hereafter conduct the work 
through its American Engineering Service Committee. 

To meet the demands the American Engineering Service 
Committee will assemble in its offices in the Engineering So- 
cieties Building the extensive lists and detailed mtormation 
collated by the societies. The contribution from our Society 
is the ecard index compiled by the Committee on Engineering 
Resources, Mr. George J, Foran, Chairman, from the Personal 
Classification Sheets sent in by the members. 

The American Engineering Service Committee desires to 
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take this opportunity of calling attention to the fact that if 
these lists are to be maintained in the most useful eonditior 
to the Government and to the Engineering Couneil, the com 
mittee should receive promptly information concerning eac! 
engineer who has gone ito any kind of Government service, 
direct or indirect, so that a record may be made on his cards 
in the committee’s office. Members of this Society to whom 
this request apples are urged to send at onee, if they hav 
not already done so, their names, present addresses and oc 
cupations in the Government service, with a brief statement 
as to whether or not thev are available for other service. This 
notification should be made to the Secretary, Mr. Calvin W. 
Rice, who will forward the information to the American En 


gineering Service Committec 


Certification of Gages 


‘ i HE following letter will interest those who cooperated 
in the steps inaugurated by the Society at its Spring 
Meeting in Cineimnati, May 1917, to bring about the certifica 
tion of gages. These steps were reported in the January 
issue of Tue JourNAL under the heading: Public Meeting ot 
The negotiations of the Society with the 
Government in the consummation of this important work were 


Gage Committee. 


of the most pleasant character, and the Society deems it a 
special privilege to have been of service in the matter. 


NAVY DEPARTMENT 
BUREAU OF CONSTRUCTION AND REPAU 


Wasuinctox, D. C, 


To THE COMMANDANTS AND INDUSTRIAL MANAGERS OF Navy 
YARDS AND NAVAL STATIONS, SUPERINTENDING (CoN 
STRUCTORS, ETC. 


Subject: Standardization of Gages 


1 The Bureau of Construction and Repair designates the 
Bureau of Standards of the Department of Commerce, Wash- 
ington, D. C., as the place at which all master and reference 
gages and standards of measurements are to be certified. This 
is intended to inelude all such master and reference gages and 
standards of measurement as are used for the work coming 
under the cognizance of the Bureau, both in manufacturing 
and inspecting. 


2 All master and reference gages and standards of meas- 


urement used by private manufacturers in carrying out con 
tracts for the Bureau, where certification is called tor by the 
contract, shall be certified by the Bureau of Standards. 


3 Where contracts are entered into which require the cer 
tification of gages, the following clause should be included in 
the contract : 


The master and reference gages and standards of 
measurements, with which are to be compared the 
gages and measuring instruments used in carrying out 
this contract, are to be certified by the Bureau of 
Standards of the Department of Commeree, Wash- 


ington, D. C. 


4+ The designation of the Bureau of Standards as indi- 
cated above, and the adoption of the clause to be ineluded in 
contracts where applicable, have been made on the recom- 
mendation of the Joint Committee appointed by The Ameri- 
can Society of Mechanical Engineers and the Society of Auto 
motive Engineers, with the view of the standardization of 
practice of the various Departments and Bureaus of the 
Government. 
TAYLOR. 


The 1918 issue of the Year Book of the Society is now off 
the press and will be issued at an early date. 
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Appeal from Navy Department 

HE Navy is still in urgent need of binoculars, field glasses. 
The 
changed naval wartare that more “ Eyes” 


spy-glasses and telescopes. submarine has so 
are needed on every 
ship, in order that a constant and eflicient lookout may be 
maintained. Sextants and chronometers are also urgently 
required. Heretofore, the United States has been obliged to 
rely almost entirely upon foreign countries for its supply 
of such articles. These channels of supply are now closed, 
and as no stoek is on hand in this country to meet the present 
emergeney, it has become necessary to appeal to the patriotism 


of private owners, to furnish “* Eves for the Navy.” 
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fore, ask your cooperation with the Navy, to lnpress upon 


your members by announcing the following salient teatures 
in connection with the Navy's eall: 

All articles should be securely tagged giving the name and 
address of the donor, and forwarded by mail or express to the 
Hon. Franklin D. Roosevelt, Assistant Secretary Navy, 
care otf Naval Observatory, Washington, D. ©.. that 
may be acknowledged by him. 


Articles not suitable tor naval use will be returned to the 


sender. Those accepted will be keyed, so that the name and 
address of the donor will be permanently recorded at the Navy 
Department, and every effort will be made to return them, 


with added historic interest. at the termination ot the war. It 


Several weeks ago an appeal was made through the daily is, of course, impossible to guarantee them against damage 
press, resulting in the receipt of over 3000 glasses of various — or loss. 
kinds, the great majority of which has proven satistactory FRANKLIN D. Rows 
for naval use. This number, however, is wholly insufficient, issistant Secretary of the Na 
and the Navy needs many theusands more. May I, there- Navy Departinent, Washington, D. ¢ 
MONG THE LOCAL SECTIONS 
Al 4 4 4X 4 4 
™ OME few months ago the Committee on Local Sections February 13, At the fth general eeting of “ = 
Society of Buffalo. J. E. Freeman. engineer of the Teetnieal DD 
discussed wavs ani means for coordinating the work ot 
vision, Portland Cement Association, delivered strates 
the Seetions with that of the Meetings and Pubheation lecture on Conerete Boats. Mr. Freeman gave a general revie 
Committees of the Society, with a view to developing the con- the pregress in conerete-boat building from its earliest inception 
tributions from the Sections to the general meetings and to the deseribed some of the interesting work under way at the present 


publications. As the outeome the Sections Committee suggested 
to each Section the desirability of appoimting sub-committees 
on papers and on research, to devote special attention to the 
securing of local papers for Sections whi¢h would be available 
for publication by the Society and to the colleetion of data re 
evarding loeal research work in the edueational institutions and 
the industries. To date tine Sections have respouded by the 
Atlanta. Balti 
more, Birmingham, Boston, Philadelphia, Los Angeles. New 


appointment of these special sub-committees 


Orleans. St. Louis and San Franeiseo. As soon as all the See 


tious are heard trom, the full personnel of these sub-com 
mittees will be published in Tre JOURNAL. 

In giving out this suggestion to the Executive Committees, 
the Committee on Sections realized,,of course, that some See 
tions would probably not find it feasible to secure the results 
desired in just this way, in whieh case it left it is a matter for 
the Executive Committee itself to decide on what plan shall be 
followed, The main object desired, however, is that each See- 
tion shall contribute its share, through the general meetings 


and the publications of the parent Society, to the benefit of all 


the other Seetions and of the membership generally. One of 
the mainstays of success of the Society is this idea of mu- 
tual service, and our organization is very fortunate im that 


we have a goodly number of members who derive genuine 


pleasure from giving a little more than they receive. 


SECTION MEETINGS 
BUFFALO 


February 6. At a meeting of the 
and the Buffalo Section of the Society of Automobile Engineers. 
(. C. Carpenter, Chief Chemist of the United States Light & Heat 


suffalo Engineering Society 


Co.. of Niagara Falls. presented a paper on Electric Storage Bat- 
teries, in which he described the construction of the battery, the 
eare it should receive, and the service to be expected of it. He 


demonstrated by means of diagrams the effect of extremely hot 


and cold weather on the efficiency of the battery. 


time, and discussed various problems entering into the application 


of reinforced concrete to such construction He closed with ar 
exhibition of motion pictures, showing conerete boats. beth smn 
and large. 

February 19, Chairman F. bk. Cardullo gave a talk \ Dis 


cussion of Manual and Technical Training 
E. B. New 


Nectian Secreta 


BALTIMORE 


January 10, At a joint meeting held under the auspiers of the 


Baltimore Section, the Engineers’ Club and the vartous assecia 
tions of stationary engineers to discuss the subject of fuel saving 
Charles H. sromiley, Mem.Am.Soe.M.E., delivered the address 


on How to Get the Most Out of Coal. The speaker advocated the 
payment of a bonus as an inducement to firemen te do their best 
work and the employment of labor-union methods for engineers and 
firemen to enforce their demands. 

ther addresses were made by prominent representatives fron 


each of the associations. 


Mr. Henry 


Some 


Mem.Am.Soc. ME 
experiences, in 


Adums, 


Enginecring 


January resented a 


paper entitled whieh he dis 


eussed the development of heating and ventilating equipment, with 
particular reference to its application te public buildings. He 


the erude rule-of-thumb methods of the 
original builders of this equipment to the present, 

followed, at which a 
mittees were appointed. Among these was a committee to offer 
the services of the members of the Section of the So 


ciety to the 


traced progress from the 


\ business meeting number of sub-com- 

saltimore 

Fuel Administrator of Maryland, te 

gesting Ways and means to improve the efficiency of burning coal 
A. G. CHRISTIE 


Nection See 


In sug 


retar 


BOSTON 


January tendered te President 
Charles T. 


friends and associates of Mr. Main were present. 


22, reception-smoker 
Main, preceded by a dinner at 


was 


which many old-time 


Short nddresses 


were made by Professor Whipple. of the Boston Society of Civil 
Engineers. Mr. John R. Freeman, Past-President. Am 
and Messrs. Desmond Fitzgerald, Lionel S. Marks. Trugald C. 


Jackson, H. S. Hale and Calvin W. Rice. 
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Maren 
LOIS MTR TY 


Mr. W. Hl. Baleh, War Correspondent of the Boston Evening 
Transcript, gave a stirring address on Engineering the End of the 
War 

hebruary The Boston Seetion joined with the Bosten 
hc. Seetion at the Massachusetts Institute of Technology in a 
meeting at which a paper on The Modern Trend of Education was 
given bv Prof Walter Schlichter, of Columbian University 
Among the prominent educators who discussed the paper were Pro 
fessor Franklin, of Lehigh University: Professor Brozel. of Yal 
University, and Professor Clifford, of Masachusetts Institute of 
‘Technology Phe special problems in training for the Army and 
Navy, as well as for the mereantile marine, munition factories 


ind other industries directly concerned in the prosecution of the 


ar. were covered, References as qarticularly made to the utili 
ation of existing teefinieal sehools New Eingla the pre 
the of tratned meen fer tha 
W. STARKWEATIOGS 


CONNECTICUT SEOTION 


Chairman B. M. W Haan 

Phe Fonetioning and Preduetion of Aut bir 

\ the on ate lities 

the Viekers machine gun produced at the Colt Patent Fire 

Arn Manufacturing deseribed the The ef in 

ring interchangeabilityw of purts alse deserib the method 

f aseertaining that the limits for tolerances grent as 

to intertere with the functioning of the gun. et ut 

to be new as tar as Lun manufacture Phre 

miels are tiade. one gecurately to maximum limit necurate 

te minimis weed the third to mean dimensions Th 

parts of these three models are mixed together. and then picked 

ut again to assemble a gun This tested 

noevery conceivable manner, and it is easily detert ' hethes 
the results for tolerance are too great in any 


Mr. was assisted by Mr. } real Moore, the ballistic ex 
ertoel the Coit whee eon interesting explanation of 


the funetioning of the Viekers eu 


Section Se etari 


CONNECTICUT SECTION 
VWeviden Branch 


Jenueru 17% Protessor L. P. Breckenridge, Mem.Am.Sec.M.E 
delivered a talk on Coal Conservation As a result of an invita 
tion extended te the factory owners and the engineers and. tire 
nen of the town, there were over 250 persons present It was a 
meeting which proved that the Branch could be of valuab Service 
to the community 

February SIXTY persons gttended the meet oon this date, 
at which Mr. (. EF. Rigby. Engineer for the Blackstone Mutual 
Fire Insurance Company, gave an illustrated lecture ot Fire Pro 


tection in’ Manufacturing Plants 


LOS ANGELES 


February 7. Mr. D. Gilbert. Mem.Am.Sec.M.E.. delivered 
an illustrated lecture on The Practical Side of Portland Cement 
Manufacture, in which he described fuliy the construction and 
peration of the South-Western Portland Cement Company's plant 
ecated at Vietorville. Cal 

T. J. Rover 


Section Secretar 


MILWAURKEI 


January 16.) Mr. Walter Alexander. Superintendent of Motive 
ower for the (. M. & St. P. Ry. Co. gave an illustrated lecture 
on Eleetrie Locomotives on this railroad 

February 13.) Mr. H. Baars, of the Vilter Manufacturing 
Co. gave an illustrated talk on Cold Aceumulators and Their 
Application to the Refrigerating Industry. 

An illustrated address on The Refrigerating Equipments at the 
United States Army Cantonments was given by Messrs. Alex H 
Luediecke and Fred Goes, also of the Vilter Company. 

Prep H. Dorner. 


Nection Secretary 
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NEW ORLEANS 


January 12. The ASS.M.E. Section participated in an enje 
able smoker held in connection with the Annual Meeting of the 
Louisiana Engineering Society 

February 11. By invitation, the New Orleans Seetion 1 


cipated in the meeting of the Louisiana Engineering Socir il 
Which a paper on Some Notes on Wireless Telegraph Vis 


by Prof. P. Lehde 


ONTARIO 


January 20 At a meeting held at Toronto, Mr. I i. W 
f the John Inglis Company, gave an address on The Intl 
of Munition Manufacture and Other War Work on Ma ne S 
Practice Several prominent members of the Seetion 


n the diseussio: 


Mr. ¢'n Dartl Mies Am. 


in a somewhat novel 


which, by a thorough mathematical analysis of the Federal bh 


eome Tax Law represented graphieal ih severa Vials Cleat 
set forth the defeets of thi Miu tarth showed nei ‘ 
that it the rates imposed on imeomes up to about STOO and abovwe 
S400 are at all fair hen the rates imposed between these 
limits are decidedly too higtl us recognized and ‘ 
rected in the reeent amendment offered by Senator Sooo He als 
showed that an exemption for any income, however sma is a 
mathematical absurdity Theoretieally ever should be 
taxed, but if this is done consistently a tax too sma te ake t 
worth while to eolleet it is vielded There must t fer hve 
natural exemption for incomes below a certain point. as 


by the recent legislation 
It is always a matter of interest to note the itiens 


engineers of some of their principles to the broades 


ife, and. strange to sav. it is such studies wine 
often receives a greater publie reeognition Tavier’s for i 
stanee, is best knewn in its psvehological aspects M Darth’s 


discussion of the income tax ealls to mind that Mr. Huge B 
gram, another of our prominent Philadelphia engineers 
man who is usually asseciated with machine const 
devoted many vears of siudy te problems of 
enuses of and cures for panies 

Joun PL Mtpp 


Section Se 
PROVIDENCE 


January 2.) Mr. Frederick J. Hoxie, de 


livered an illustrated lecture on the Causes of Rot in Timber 

February 20. An illustrated lecture on Water Power Ih 
velopment in New England was given by Henry I. Harriman. of 
Chace & Harriman, Boston. Mr. Harriman was largely instru- 
mental in the development of the Connecticut River Power Cor 
pany and of the New England Power Company. and is therefore 
weil qualified te discuss this subject. Some of the largest hydre 
electric plants in the six states east of the Hudson and alse in 
some of the western states were described fully, and the various 
types of construction used in developing and utilizing water power 
were illustrated, 

Several other meetings were held during the month by the vari 
ous sections of the Providence Engineering Society. 

JAMES A. 


Corresponder 


ST. LOUIS 


February 8.) Mr. ©. B. Lord, Mem.Am.Soc.M.E.. delivered a 
lecture on the Manufacture and Use of Ammunition as Adapted 
to Present-Day Warfare. Through the courtesy of the Wagner 
Electric & Manufacturing Company. he exhibited a number of 


samples of explosives and shells, and described the methods of 
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their manufacture, as well as their use in the present war. Mr. 
Lord’s talk also covered fully the manufacture and use of large 
guns, submarines, torpedoes and depth bombs. 
E. H. TENNEY, 

Section Secretary. 


Student Branch Meetings 
BUCKNELL UNIVERSITY 


February 4. Following a business meeting, Mr. Fred Bauman 
gave an interesting talk on The Efficiency Engineer. 
H. R. Pars, 
Branch Secretary. 
LEHIGH UNIVERSITY 
February 7. A paper on Recent Developments in Artillery was 
given by J. W. Hogg. ‘18, in which he described the French low- 
power and the German high-power guns. 
Mr. Boyd E. Keifer, ‘18, presented a paper on Modern Milling 
Machine Cutters, in which he described the new form of milling 
eutter which has been found very successful by the Bethlehem 
Steel Company. Instead of using the old form with radial teeth 
the new type has undereut teeth; the tooth profile does not pass 
threugh the center of the cutter but back of it. The old form 
pushes the metal down, while the new type actually cuts it. The 
new type removes 67 per cent more metal and runs 75 per cent 
faster than the old type, 
N. Daytrow, Jr.. 
Branch Secretary. 


OHIO STATE UNIVERSITY 


January 15. The following officers were elected: Paul Bucher, 
chairman; H. R. Ansel, vice-chairman; F. E. Smyser, secretary ; 
C. L. Smith, treasurer. and A. A. Casey, sergeant-at-arms. Mr. 
R. LL. Diekinson, Industrial Service Secretary of the Columbus 
Y.M.C.A., gave a talk on the work being done by the engineer and 
manufacturer among aliens in Columbus. The Secretary presented 
a report of the Conference of Student Branches at the Annual 
Meeting. 

F. SMYSER, 
Branch Secretary. 


GEORGIA AGRICULTURAL COLLEGE 
January 23. Following a short business meeting the following 
papers were presented: ‘The Hydraulic Ram, by E. W. Dye; Im 
pulse and Reaction Turbines, by George Carpenter; Hydraulic 
Engines, by Professor Graf; and Types of Rams, by Professor 
Goldmar 


NEAL K. Forp, 
Branch Secretary. pro tem. 


PENNSYLVANIA STATE COLLEGE 


January 22. The following officers for the second semester were 
elected: F. R. Hoffman. chairman; Mr. Smith, vice-chairman, 
H. C. Wright, secretary. 

Following a short talk by Professor Wood, each member present 
was presented with a copy of the thesis by H. R. Hammond and 
C. W. Holmberg which was awarded the Student Prize at the 
Annual Meeting of the A.S.M.E. 

The following resolutions were passed regarding the death of 
H. R. Hammond, one of the authors of the thesis: 

WHEREAS; In the untimely death of H. R. Hammond of the 
class of 1916, we have lost an active and faithful member of our 
society, be it 

tESOLVED; That we express our highest appreciation of his un- 
selfish and active services in the interests of our society while in 
college, and especially to record the honor which has come to our 
local branch because of the work of merit which was recently pre- 
sented by Messrs. Hammond and Holmberg and which won the 
coveted prize for the best paper submitted by members of the 
Student Branches throughout the country, and which was later 
read at the Annual Meeting of the A.S.M.E. Also be it resolved, 
as a further mark of our esteem for his excellent character, that 
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these resolutions be spread upon the minutes of the society and a 
copy be sent to members of his immediate family. 
Harotp C. Wricurt, 
Branch Secretary. 


PURDUE UNIVERSITY 


January 15. Mr. J. BE. Hannum, instructor in mechanical engi 
neering, gave a talk on The Mechanical Features of the Sub 
marine. The two types of undersea vessels, the submarine and 
the submersible or modern U-boat, were described and their 
design and construction explained by means of sketches 

CLAUDE S. KEGERRELS, 
Branch Secretary. 


STEVENS INSTITUTE OF TECHNOLOGY 


February 5. Prof. R. M. Anderson, successor to Dr. Alexander 
C. Humphreys as Honorary Chairman of the Branch, gave an 
interesting talk on The Future of the Society. Following the talk 
the Inspection Trip Committee reported that trips had been 
arranged to visit the Cooper Hewitt and the Colgate Works 

The proposed new constitution for the Stevens Engineering 
Society was submitted to those present for consideration and will 
be considered at the next meeting. 

LIncoLn V. AQUADRO, 
Branch Seerctary 


THROOP COLLEGE OF TECHNOLOGY 


February 1. At a joint meeting of the Student Branches of th: 
A.S.M.E. and A.LE.E., Prof. H. Adams delivered a lecture on 
Professor Adams lived in China for a 
number of years and was therefore well qualified to speak on the 


Engineering in China. 


subject. 
RerLa ALTER, 
Branch Secretary 


TUFTS COLLEGE 


January 23. Mr. M. W. Hogdon, “18, gave an illustrated talk 
on Aviation and Aeroplanes, in which he described the methods 
of training aviators in this country and in Europe. He also spoks 
of the tactics employed by skilled airmen in battling with a foe, 
the causes of accidents, and the great strides made in increasing 
the safety of flying 

CHRISTOPHER IT. Siri, 
Branch Secretary. 


UNIVERSITY OF CALIFORNIA 


February 11. A business meeting was held, at which the fol- 
lowing officers were elected: F. C. Holman, chairman; FE. K. 
Schulze. vice-chairman: M. K. Boelter, secretary, and H. 
Reich. treasurer 

LLEWELLYN BOrLTER, 
Branch Secretary 


UNIVERSITY OF CINCINNATI 


February 1. Mr. FE. W. Roberts, a Cincinnati aeroplane expert, 
delivered an illustrated lecture on The History of Flight, describ- 
ing in detail one of the early types of balloons and other flying 
contrivances. One of the first Engish aeroplanes (built by Hiram 
Maxim) the speaker assisted in building, and he told many inter- 
esting facts about its construction, comparing it with the more 
modern machines. 

C. L. 
Branch Secretary. 


UNIVERSITY OF COLORADO 


February 7. At a meeting of the combined branches, an inter- 
esting talk was given on Explosives by Mr. Skinner, General 
Manager of the Western Chemical Works. A division of the 
R.O.T.C. has been organized at the University and practically 
every member of the Branch has joined. 

H. ©. Crort, 
Branch Secretary. 
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UNIVERSITY OF ILLINOIS 
| e ea part of the college year the Student Bran repre 
Mechanical Engineering Department, ga 
Mechanical Engineering Show. 
At the eeond meeting of the Branch, Mr. Godek« nstructor 
il] engineering, delivered a lecture on Fequipment of 
Laboratory Opportunities connection th th 
Stich were discussed by Mr. Radebaug 
hye ‘ of the November meeting wa Ai longi 
ng Capt | Simpson of the Sehor f Militar 
\ 
Thooember Meeting, Mr B.S. Day, instruct the pows 
J. J. NALIVd 
Dra 
UNIVERSELY OF MISSOURI 
\ presented | N. 1 
‘ Design of A pla ng 
1. W. Ba 
B 
UNIVERSITY OF NEBRASKA 
The Diesel Engine was the subjes eting 
seussed in paper by Mr. F. W. Rabe, w ent some 
Germany before the war and had inspected several of tl 
Diesel factories. In addition to bringing out the advantages and 
anutages of the Diesel engine, Mr. Rabe also spoke abou 
fe the inventor and the many obstacles he et ntered in 
selling his patents 
l’rofessor Seaton brought out a fact of interest that the Germans 


have perfected a Diesel engine actually light enough to be of 
se as a prime mover for aeroplanes 
W. L. MILLar 


Branch Seerctary 


UNIVERSITY OF OKRLATIOMA 


Ja 7 15. At a joint meeting of the A.LE.E. and A.S.MLF 
Branches the following papers were presented: The Election. by 
Professor Tappen; Large Types of Steam Boilers, by Professor 
Helmrick—of especial interest since the speaker had recently 
returned from Detroit where the largest boiler of today is located ; 
Some Large Power Plants in New York, by Dean Felgar; and 
Frequencies, by L. B. Holland. 

B. SrockWe.t, 


Branch Secretary 


UNIVERSITY OF WASHINGTON 


‘The university is cojperating with the Government by having 
a Reserve Officers’ Training Corps in which underclassmen receive 
eight hours of training a week with upperclassmen as officers and 
members of the faculty as instructors, the latter being in the 
R.O.T.C An A.U.S. Naval Training Station is located on 
the campus with an enrollment of about a thousand and a course 
for marine operating engineers under the direction of the U. 8. 
Shipping Board is given by the mechanical engineering faculty to 
men from all over the West and Southwest. Over a thousand 
men from the University of Washington are now in the service, 
and a good share from the engineering school are now in various 
branches of the Engineering Corps and other branches of service. 

January 17. The meeting was held to discuss plans for a 
smoker. It was also voted to procure a service flag for the 
Mechanical Engineering Department at the University. 

February 6. Wooden Ship Building and Development, and the 
Use of the Semi-Diesel Engine in Wooden Ships was the subject 
on which Mr. R. M. Dyer, Mem.Am.Soe.M.E., gave a most inter- 
esting talk. The Diesel Engine was also discussed by Mr. J. M. 
Royal, Jun.Am.Soc.M.E. 

Mr. Anderson, of The American Blower Company, made an 
address on the Value of a College Education. 

H. B. 
Corresponding Secretary 
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Societies, held under the auspices of the Cis ng r 
ety, S. G. Webb, engineer with the Gypsum Ind t Asse 
gave an interesting and valuable talk on the Use f Gis 
Iuilding Construction He first explained what g 
the chemist’s viewpoint, calling attention to its cor 
u the arts of plaster Ol paris and il its 4 
e of plaster, and then described the sources from which it 
red, its manufacture and finally its use in the building tra 
teresting points brought out were the adaptability of this 
to construction Of all sorts, its great lire-resisting qualities 
ind-transmitting quality and its use as 4a heat-insulating t 
February | The resignation of Chairman R. C. Lew 


WORCESTER POLYTERCIINIC INSTITUT 


accepted, owing to his enlistment in aviation work, Mr. C} 
Hlousum, Engineer for the Jefferies-Norton Compar 
on Some Large Gas-Engine Installations, reviewing the merits 
the two- and four-eyele types of gas engines. 
large gas engines such as natural gas, coke-oven gas, blast-furna 


gas and producer gas were cousidered in detail and problems to be 


overcome in using these fuels were cited. The advantages gains 
by the use of gas engines over steam engines for blowing in stee 
mills and blast-furnace work were also touched upon. 
H. P. Fatrriecp 
Branch Secreta 
The Association of Eleventh Engineers (Ry.) has been form: 
to promote the welfare of the 11th Engineers (Ry.), U. S. A 
This regiment is the one which was recruited entirely by the 
Military Engineering Committee of the Engineering Societies 
The regiment was in the fighting at Cambrai, where it gained the 
prompt praise of both British and French generals, and earned 
the name of “ The Fighting Engineers.” 
The Association will be glad to receive from engineers, contri- 
butions for carrying on its manifold aims and activities, all of 
which center to the underlying purpose of service to the men of 
the 11th Engineers. Mr. J. Waldo Smith, Mem.Am.Soc.M.E., is 
chairman of the Finance Committee and Mr. Robert Lynn Cox is 
treasurer, to whom contributions should be sent at the Metro- 
politan Life Building, No. 1 Madison Ave., New York City. 


Sik JOHN WOLFE WOLrE-BaArry, one who, by his most varied 
ability, wide experience, sound judgment and untiring energy, 
represented the highest traditions of the engineering profession, 
died on January 22 in his eighty-second year. Sir John will per- 
haps best be remembered by the engineering societies in this 
country for his valuable work in connection with the British En- 
gineering Standards Committee. This work inspired the stand- 
ardization movement among the engineering societies here, which 
led to the establishment of the American Engineering Standards 
Committee. This committee now aspires to do the same valua- 
ble work for American engineering that the British committee 
has done for British practice. 

Those members of the Society who are interested in this stand- 
ards work would do well to refer to Sir John’s lecture on The 
Standardization of Engineering Materials and Its Influence Upon 
{he Prosperity of the Country, delivered as the James Forrest 
Lecture before the Institution of Civil Engineers in 1917, and 
published in London Engineering, vol. ciii, p. 432. His leeture 
contains a great mass of valuable and interesting information. 
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NINTH ROLL OF HONOR 


Vf EMBERS of the Society can note with pride how our Roll of Honor is steadily lengthen- 


ing—this in spite of the fact that the everyday work of a large number of the members 


is @ patriotic service in itself. 
unhesitating: 


ALEXANDER, W. P., Captain, Inspection Division, Ordnance Depart- 
ment, United States Army. 

ALLEN, Henry A., Colonel Commanding 108th Engineers, 33rd Divi 
sion, Camp Logan, Houston, Tex. 

ANDERSON, F. C., Captain, Engineers’ Reserve Corps, Metuchen, N. J. 

ATTERBURY, W. W., Brigadier-General, Director General of Transpor 
tation, American Expeditionary Forces, France 

BARTON, RAyMOND L., First Lieutenant, Ordnance Officers’ 
Corps, United States Army. 

BEEN, Pav, Corporal, 9th Engineer Train, Courchesne Bridge, El 
Paso, Tex. 

BERGES, ARTHUR H., Sergeant, First Battalion Headquarters, 
Engineers, American Expeditionary Forces, France. 
BEVIN, SYDNEY, Captain, Ordnanc* Officers’ Reserve Corps, Detached 

Service. 


Reserve 


BLUMENFELD, R., Lieutenant, Ordnance Officers’ Reserve Corps, Pro- 
duction Section, Carriage Division, Washington, D. C. 

BorNHOorST, A. H., First Lieutenant, Signal Officers’ Reserve Corps 

BOOTHMAN, DALE M., First Lieutenant, Ordnance Officers’ Reserve 
Corps, Engineering Bureau, Trench Warfare Branch, Washing- 
ton, C 

BORDEN, JOHN M., 
Corps. 

BREEDLOVE, L. B., First Lieutenant, Ordnance Officers’ Reserve Corps, 
United States Army. 

Bryan, Marcus K., Lieutenant, Ordnance Officers’ Reserve Corps 

Cuvurcn, F. O., First Lieutenant, Company B, 26th Engineers, Amer- 

in Expeditionary Forces, France. 

CLARKE, Leon L., American Expeditionary Forces, France. 

CooLey, M. E., Lieutenant Commander, Michigan Naval Brigade, Ann 
Arbor, Mich. 

‘oorer, HuGcu L., Major, Engineer Officers’ Reserve Corps, 

Expeditionary Forces, France. 

Harry THoOMaSs, Major, Engineer Officers’ Reserve Corps (un 
assigned). 
Crossy, W. W 

Clellan, Ala 

CULLEN, JAMES W., Signal Corps, United States Army. 

Davies, T. R., First Lieutenant, Ordnance Officers’ Reserve Corps, 
Carriage Division, Field Artillery Section, Ordnance Department, 
United States Army. 
is, CALVIN E., Second Lieutenant, Aviation Section 
ers’ Reserve Corps. 

DUFFY FRANK J., 
States Army 


Second Lieutenant, Ordnance Officers’ Reserve 


American 


CORY 


. Lieutenant-Colonel, 104th Engineers, Camp Mc 


Signal Offi- 


Major, 1038rd tegiment of Engineers, United 


DUVENECK, FRANCIS B., Master Signal Electrician, 322nd Field Signal 
Battalion, United States Army. 
EHRHARDT, JOHN J., 
Army 
THOMAS T 


Captain, Ordnance Department, United States 
EYRI Captain Engineers, United States Reserve, Com 
anding Company E, 113th Engineers, Camp Shelby, Miss. 
HARRISON W., First Lieutenant, Signal Officers’ Reserve 
Aviation Section, United States Army 

Fooc, Oscar H., Captain, Officers’ Reserve Corps, United States Army 


ICKINGER 


Corps, 


ForTNEY, C. P., Captain, Engineers, United States Reserve, Wash- 
ington, D. C. 
FuLLer, FLoip M., Lieutenant, Reserve Force, United States Navy. 


;ARRETT, SEYMOuR S., Captain, Engineer Officers’ Reserve Corps (Un 
attached), American Expeditionary Forces, France. 

GATELY, W. A., First Lieutenant, Ordnance Officers’ Reserve Corps, 
Rock Island Arsenal, IIl. 

GIeEBEL, RoperT L., Second Lieutenant, Ordnance Officers’ 
Corps 

GRAVES, 


Reserve 


RALPH I., Captain, Field Artillery Section, Carriage Division, 
Ordnance Department, Ordnance Officers’ Reserve Corps, United 
States Army. 

HALL, ROLAND B., JR., Captain, 
France. 

HAWES, ALEXANDER G., Captain, Ordnance Officers’ 
United States Army. 

Hayes, WILLIAM Parsons, Lieutenant, Fleet Naval Reserve, assigned 
to U. S. S. Niagara. 

Hitt, Revsen, Major, Ordnance Officers’ Reserve Corps, Office of 
Chief of Ordnance, Washington, D. C. 

HIRSHFELD, CLARENCE F., Major, Ordnance Officers’ Reserve Corps, 
United States Army. 

HOFFMAN, Roscoe C., Captain, Ordnance Officers’ Reserve Corps, 
Motor Equipment Section, Carriage Division, Washington, D. C. 


Engineer Officers’ Reserve Corps, 


Reserve Corps, 


9 


- 


58 


The call to arms appears to be irresistible and the response 


Hunrer, HERBERT C., First Lieutenant, Trench Warfare Branch, 
neering Bureau, Ordnance Officers’ Reserve Corps 

LEWIS, Goopricn Q., Ensign, United States Naval Reserve Force. 

Liskow, B. H., Captain Engineers, United States Reserv: 

LOcKARD, JAMES P., Second Lieutenant, 328th Field Artillery, Officers’ 
Reserve Corps, Camp Custer, Battle Creek, Mich 

LORING, ERNEST J., Captain, Ordnance Officers’ Reserve Corps 
Section, Trench Warfare Branch, Gun Division 

LYNE, Lewis F., Jr., First Lieutenant, Ordnance Officers’ 
Corps, Inspector of Ordnance 

MACARDELL, WesLeY E., Department of 
Academy, West Point, N. Y 

MACEWAN, THOMAS &., 
Corps. 

MARDAGA, Louis, Ensign, United States Naval Reserv: 

MARTIN, ELMER C., Engineer Officers’ Training Camp, 7th Company, 
Camp Lee, Petersburg, Va. 

Maury, Dapney H., Major, Engineer Officers’ Reserve Corps 
Cantonment Constructor, Washington, D. C. 

MAXFIELD, HowaArp H., Lieutenant, Colonel 19t Uv. 
American Expeditionary Forces, France 

MinicuH, Henry D., First Lieutenant 
States Army 

O'CONNELL, JOHN J., 
ted States Army 

PaRK, J. FRANK, JR., 12th Engineers, Railway, H. ©. Deta 
American Expeditionary Forces, France 

PETERS, CLirForD H., Lieutenant, Ordnance Officers’ Reserve Corps. 

PiccarD, J. E., Captain, United States Army, Corozal, Cana! Zcne 

PoHLE, R. F., First Lieutenant, Production Officer, Ordnance Officers’ 
Reserve Corps 

PULLEN, R., First Lieutenant 
Camp Lewis, Wis 

RENTON, J. Lewis, Captain, Company G, First 
Infantry, National Guard, Erva, Hawaii 

REUTER, FRANCIS J. G., 


Engi 


Design 
Reserve 


Engineers, 1 S. Military 


Aviation Section, Signal Enlisted Reserve 


Force. 


Office 
Engineers, 
Ordnance Department, 


United 


Captain, Ordnance Officers’ Reserve Corps, Unl- 


364th Infantry. Reser Corps, 


Hawalian 


Regiment 


First Lieutenant, 7th Coast, Engin Reserve 
Officers’ Training Camp, United States Reserve 
Riper, JoserpwH B., 2nd, Company E, 10th Engineers Forestry), 
American Expeditionary Forces, France 
timrer, E. R., First Lieutenant, Ordnance Officers’ Reserve Corps. 
ROLAND, P. W., Naval Aviation Corps. 
RvuGcG, DANIEL M., 307th Engineers, United States <A 
Sacre, Darrow, Lieutenant, N. M. Y., United States Nav Uv. & 8 


Missouri, 
SANDERS, WALTER C 

ted States Army 
SEATON, Roy A., 

States Army 


Lieutenant, Coast Artillery Reserve Corps, Unl- 


Captain, Ordnance Officers’ Reser ps. United 


SELLMAN, NILS T., Engineer, Coast Artillery National G United 
States Army. 

SEYBOLD, EUGENE, First Lieutenant, Ordnance Officer R Corps, 
Watervliet Arsenal, Watervliet, N. Y¥ 

SHATTUCK, CHARLES H., First Lieutenant, Ordnance Ress Corps, 
United States Reserve. 

Suuster, M. M., Naval Aeronautic Branch, Naval Air Station, Pensa- 


ola, Fla. 
SLOAN, BEN, Captain 
Ordnance, 


Ordnance Officers’ Reserve Corps 

United States Army. 

Strauss, Jerome, Lieutenant, Inspector of Ordnance, Ordnance De- 
partment, United States Reserve. 

SWINBURNE, JAMES G., First Lieutenant, Ordnance Off 
Corps, United States Army 
UNDERHILL, CHARLES R., Captain, 

Corps. 
VEHSLAGE, HaArROoLp E., First Lieutenant, Procurement Division 
nance Department, United States Army. 
VocT, CLARENCE W., First Lieutenant, Ordnance Department, U. S. R., 
Frankford Arsenal. 
Wapswortn, Georce R., Major, 
United States Reserve. 
WANDEL, CARELTON, First Lieutenant, Ordnance Department 
Expeditionary Forces, France. 


Insp ctor of 


Reserve 
Aviation Section. Signal Reserve 
Ord- 
Engineer Officers’ 


Reserve Corps, 


American 


WILFERT, GeorGe, Captain, Ordnance Officers’ Reserve Corps, United 
States Army. 

WILKINS, CHARLES N., Aviation Section, Signal Enlisted Reserve 
Corps. 

Woops, Samrent H., Captain, Engineering Section, Quartermaster 


Corps, United States Army. 


j 
4. 
(a 
“ 
> 
nd 
¥ 
sit 
Wis 
{ 
if | 
- 
« | 
: 


PERSONALS 


N these columns are inserted items concerning members of the Society and their professional 
activities. Members are always interested in the doings of their fellow-members, and the 
Society welcomes notes from members and concerning members for insertion in this section. AL 
communications of personal notes should be addressed to the Secretary, and items should be re- 
ceived by March 16 in order to appear in the April issue. 


CHANGES OF POSITION 


GILBERT G. WEAVER, formerly director of the Codperative In 
istrial School, York, Pa.. has assumed the duties of director of 


the Dayton Industrial Institute, Dayton, O} 


H. HAMILTON Weer has left the lubricating division of the 
Texas Company in New York, and has Joined the efficiency de 
artment of the Hyatt Roller Bearing Company, of Newark. N. J 


JAMES A, CAMPBELL has resigned his position with the Renfrew 
Manufacturing Company, Adams, Mass.. as mechanical superit 
tendent. and has taken a similar position with Lever Brothers 


Cambridge. Mass 


CHARLES A. HAYNES, until recently superintendent f the 
Mohegan Tube Works. Brooklvwn, N. Y.. has ass ed the duties 
of production engineer with the British Ministr of Munitions 


n the United States 


JAMES BRAKES, Jk.. has resigned his position s power plan 
uspector for the Western Eleetrie Compar Chicago, TL, to 


cept the position of draftsman for the Gamm Bernstein Motor 


MartTin Newcomer, formerly production manager of the Amer 


an Player Action Company. New York. has becor iffiliated 
vit the Ul. S. Cartridge Company, Lowell, Mass is engineer 
n charge of shell waterproofing 


Joun F. Guturie, formerly associated with the Arnold Print 
Works. of North Adams. Mass n the capacity of mechanical 
milar position with The Abrasive Con 

Iphia, Pa 


ngineer, has accepted a sin 


of Bridesburg. Philad 


Cart T. CARLSON has resigned his position with the Spring 
held Boiler and Manufacturing Company, of Springtield, Il as 
hief engineer, and has accepted the position of combustion engi 


nee! or the City of Gothenburg. Sweden 


Eart TB. MorGan has resigned as safety engineer for the Nor 
on Company to take the position of safety engineer with the 
Liberty Mutual Insurance Company. of Boston, Mass Mr. Mor 


gan will take up his new duties March 1 


FREDERICK W. Burcer has left the employ of the Delphos 
Manufacturing Company. Delnhos (thio to accept the position 


assistant to tl] superintendent of the experimental depart 


ent of the International Harvester Corporation, Chis 
Harotp FE. Smock has resigned his position as chief draftsman 
* Cohoes Rolling Mil Company. Cohoes, N \ subsidiary 

meern of the Page-Hersey Iron, Tube and Lead Company. of 
Toronto, Canada, to enter the Ordnance Department at Washing 


MeLvin B. Newcomer is no longer connected with the special 
ngineering department of the Firestone Tire and Rubber Com 
pany, Akron, Ohio, having assumed the position of chief draftsman 
‘f the hydraulic department of the Wellman Seaver Morgan Com 
pany, Cleveland, Ohio. 


Joun H. RoMANN, until recently works engineer with the 
American Steel Foundries, Indiana Harbor. Ind., has become asso 
ciated with the export department of J. T. Ryerson and Son, 
Chieago, Il. Mr. Romann will leave for Europe in July as repre 
sentative of the Ryerson Company for the Latin countries of 
Europe. 
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FREDERICK A. BARNES, for nine urs wit (seorge SS. KR 
and Company, consulting engineers, Clevelay al e 

ist ¥ in charge of the tliee, | evered | ! th 
that tirm and is at present in Washingtor t ‘ ! 
general's office, engaged in the design of standar: d shops for 
repairing militar trueks 

OLIVER M. Davis has left the employ of Swift and Con \ 
with whom he was connected for the past. si “. g g uj 

position of general superintendent of oil no 
to take up work in connection with the Gover nts program for 


he building of fabricated ships, with headquart: it t W hite- 


ead and Kales Iron Works, Detroit. Miel 
ANNOUNCEMENTS 


M. E. Gou.p has become associated with the ¢ vert €lear ¢ 


pany, of Lockport, N. Y 


JouN CALDER has been made vie president and general manager 
of the Aero Marine Plane and Engine Company, Keyport, N. J 


Joun B. Marruews has become affiliated with the Moore and 
Seott Iron Works, Oakland. Cal n the capacity of e1 


JOSEPH WILCOX, JR., has entered the service of tl Fitch 
(rrinding Machine Company. Fitchburg. Mass n the capacity of 
ef draftsman. 


(;reelings have been received from the front os 
I’. G. WELrorD, of the Canadian Field Artillery, in the form of 
attractive ecard issued by the Fourth Canadiar Divis 
LOUIS MARDAGA has entered the naval servies 
if Ensign. N R F., and is at present Cute 


naval inspector of drdnance, Alloy Steel Forging Plant. ¢ 


Joun C. Manoney, formerly connected with the ¢ 
Company at Atlanta. Ga. as district turbi: nspects 


become associated with the Sehenectad 


G. BARTH, consulting management 


has been given a special commiss ‘ x 
‘nang costs investigation for the Wa \ Water 
own Mass 
i. J. HULL. who was associated with the Pangborn ( oration 
as engineer, about five vears ago. and more recent the e1 oy 
of the Mott Sand-Blast Company. has returt the Pangbora 
Corporation in the capacity of assistant engineer 


rep V. HADLEY has resigned as chief engineer of the Amet 


Incandescent Heat Company, Boston, Mass., and has opened 
office in Boston, Mass., for general consulting 


worl 


in heat-treatment engineering and industrial-furnace desi 


Rosverr L. Hreearp has resigned his position as assistant man- 
ager and gas engineer of the Riter-Conley Company, Pittsburgh, 
Pa., with which firm he was connected for the past 15 years, and 
has opened engineering offices in the Jenkins Areade suilding, 
Pittsburgh, Pa. 


JosEPH ESHERICK, of Philadelphia. Pa.. has become associated 
with the Baker-Dunbar-Allen Company. which, under Mr. Esher- 
ick’s personal supervision, will represent the D. Connelly Boiler 
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SOCIETY 


( Foxboro Compan z Justeument 
Joun W. FF. Benner, after eight years of servi with the City 
N You st as deputy commissioner of water supply and 
s consulting engineer, announces that he is now associated 
Goodrich and A. Pearson Hoover, consulting engi 
thie if 261 Broadway. New York 
CLARENCE W, was commissioned a First tenant 
nee Department, U.S. June 11. 1917. and was ordered 
t | Arsenal at Philadelphia, Pa.. August 1 Ile wus 
the grade of Captain Ordnanee, U. S. N. A. January 
i \ 
CHARLES S. HAMNER and Howarp P. Quick. who have been 
ssociat for some time in engineering inspection ar apprais 
\ New Yorl hay tuken over the engineering ar sales 


FOLLeR 


management of the Parson Manufacturing Company's system of 
fuel-burning apparatus and ash ejectors for power plants, ships 
and factory heating plants, with offices at 165 Broadway, New 
York. 


L. H. BERGMAN, until recently fuel engineer for the Midvale 
Steel Company, Philadelphia, Pa.. and J. W. Lauren, formerls 
vice-president of the Reynolds Wire Company, Dixon, Ill., have 
incorporated the American Industrial Engineering Company with 
offices in the Monadnock Building, Chieago, Ill., and will 
cialize on wire-mill equipment, pulverized-fuel installations, fur- 
nace work and fuel econonty. 


spe- 


APPOINTMENTS 


WILLIAM Parsons HAYES has been appointed a Lieutenant in 
the Fleet Naval Reserve and assigned to the U. S. S. Niagara. 


Davip H. Ray has been appointed director of the Laboratory, 
U. S. Signal Corps School National Army, at the College of the 
City of New York. 


NECROLOGY 
WILLIAM L, DIERMAN 


William L. Dierman was born on May 19, 1868, in Ghent, 
Belgium. He was educated in the College of Toulouse, France, 
and the College of Richmond, in London, England. In 1S87 he 
received the degree of C.F. from Ghent University and in 1888 the 
degree of E.E. from the Montefiore Institute, Liége, Belgium. 

Upon the completion of his engineering course he became asso- 
ciated with the Société Générale Electrique and was located first 
in Paris and afterward in Lille, France. It was while with the 
Société that he had charge of the building of tramways in Euro- 
pean Russia and the Caucasus. 

He was next connected with the Société Eclairage et Trans- 
missions Electriques a Longe Distance, where his duties at first 


AFFAIRS 


THe 
Am. Soc. M.E, 


In 1S90 he was commissioned by the Belgian Gove ronment to ma 
a report on the electric traction of the United States In 1S] 
he was made supervising engineer of the electrie-traction depa 
ment of the Compagnie Internationale d’Eleetricité, Liege 
was the designer of the electric-traction system of the Liége ay 
Herstal Street Railway and of many other minor syste ae 
was the supervisor of the installation of the eleetrie syste 
Liege From 1893 to 1901 he was general manager of the eon 
of Dierman & Co., Liége, which later beeame the Soci 
Applications de l'Eleetricité in Liég Im he 
Lrussels, where he acted as consulting engineer for the Compag 
Generale de Construction, Paris, Ate rs Rateau Muysen-M 
and Ateliers de Construction de Blane Miss lesigning 
eal and mechanical plants for these companies 

Sinee the war he has been purchasing inager in New \¥ 
for the Eeclairage Elect: e of VPar In this connect 
directec the purchase of machine tools mie nery f 

rks in Frane He was the Administrateur Delegue for Belg 
of his concern He also maintained a privat tice as cor Z 
engineer in Brussels 

Mr. Dierman was a member of the Soeitt Ingénis ‘ 
le Franes Hie hbeeame a member t = et n 
died on December 25, 1916 

LELAND FALES 


(seorge L. Fales was born on 


May 18, 1878, it 


and was educated in the grammar and high schools there His 


technical edueation he obtained 
lor 


Bavley 


through self-study 
two 


Hat 


years he was in charge of the 


Manufacturing Co., 


power plant 


at ! 
Newburyport, Mass. His nex 


position was with the G. R. & LL. St. Ry. Co., Georgetown, Mass 
as chief engineer of its 1200-hp. power plant. In September 180) 
he was made chief mechanical engineer of the Boston Almshouse 
and Hospitals, Boston, Mass. In 194 he resigned to take the 


W. L. DierMAN 


position of chief engineer and electrician with the Great Northern 
Portland Cement Co., Marlborough, Mich., where he had charge 
of the power plant and mill equipment of motors, air compressors. 
ete. The following year he became connected with the Hudson 
Portland Cement Co., Hudson, N. Y., as chief engineer and elec- 
trician, having charge of the power plant and electric equipment 
In February 1906 he was made superintendent of the power 
department of the Tennessee Copper Co., Copperhill, Tenn., having 
charge of all power plants of the company, aggregating 10,000 hp 
in steam, electric, compressed-air and refrigerating machinery. In 
1916, after ten years with the Tennessee Copper Co., he resigned 
to take the position of chief engineer with the Raritan Copper 
Works, Perth Amboy, N. J.. 
time of his death. 

Mr. Fales was a master operating engineer, a 
Institute of Operating Engineers. and a member also of th 
National Association of Stationary Engineers. He became ar 
associate-member of the Society in 1914. He died on December 
29, 1917. 


which position he was holding at the 


member of the 


=n) 
A 
a 
‘ 
« 
‘ 
— 
1% 
| 
§ 
| 
Rin 
‘ 


SOCTERTY 
CHARLES Ss. FOLLER 
Charles S. Follea us born in Buffalo, N. ¥ on May 9, 1S76 
He tended tl iblie schools of that city, and upon being 
graduated from the high school went to Hobart Colle ge, Geneva, 
N. ¥., for a year. He also took special work in Cornell 1 niversity. 


lle served an prenticeship of one vear at the machinist’s trade 


the Lake Shore & Michigan Southern Railway He was then 


iploved in the drafting room of the Brooks Locomotive Works, 
Dounkirk. N. ¥ 


afterward accepting a position with the Pitts 


rgh Locomotive Works as chief draftsman, shortly being ad 
to superintendent of frame work in the shioyys From 

SUT to 1905 he was connected with the designing department of 
the American Locomotive Co., and at the close of that period wa 
the principal designer of new locomotives of the compan For 
toa Vent was engaged in designing teel cars with the 
stat ind Steel Car ¢ Pittsburgh, Pa For the last twelve vear 


M | ero has been asseciated with the Union Spring & May 


ng (eo. Pittsburgh, first as mechanical engineer an 
is Western sales manager. in charge of the office in St 
Louis. Me In the summer of 1915 he returned to the headquarters 


e company at Pittsburgh as general manager of sales 

Mr. Foller was a member of the Engineers’ Society of Western 
Penusvivania and the American Society of Testing Materials Ile 
became a taember of our Society in 1906. He died in Pittsburgh 
December 1017 


EDWARD McKIM HAGAR 


Edward M. Hagar was bern on June 21, 1873, in Salem. Mass 
He was graduated from the Massachusetts Institute of Tech- 
elogy in ISM) with the degree of MLE... and in 1894 received his 
M.M.E. from Cornell University 

Phe following year he was employed by the North and West 
Chicago Street Railroad in their eleetrical-engineering department 
In IN he became manager of the Chicago office of the Southwark 
Foundry & Machine Company, and in 1898 founded the firm of 
Ee. M. Hagar & Co., western agents for a number of firms handling 
engines and machinery. In 1899 he was appointed manager of the 
ement department of the Illinois Steel Co. In 1904 Mr. Hagar 
became president of the Universal Portland Cement Co.. a sub 
sidiary of the U.S. Steel Corporation, and in 1916 president of 
the Wright-Martin Aireraft Corporation and the Simplex Aute 

obile Co The following year he was elected president of the 
American International Steel Corporation, 

Mr. Hagar was a member of the American Sox iety of Civil 
Engineers and of many clubs, 
He died on January 18, 1918 


He joined our Society in 1895. 


© ZELL HOWARD 


©. Zell Howard was born in Raleigh, N. C.. on December 6, 
ISv6. He was graduated from Lehigh University with the class 
of INH, and during the next year was employed in the shops of 
the Crawford Mfg. Co.. Hagerstown, Md. 

His drafting-room experience he obtained with the Newport 
News Shipbuilding and Dry Dock Co., where his work dealt with 
marine-engine and boiler drafting. His next position was with the 
Baltimore Smelting and Retining Company on general machine 
drafting. In 1:4) he turned again to marine-engine and boiler 
drafting with the Maryland Steel Co., Sparrows Point. Md. For 
about a year he was connected with the Bureau of Construction 
and Repair, Navy Department, Washington, D. C.. on auxiliary 
machinery, resigning to take the position of mechanical engineer 
With the American Carbide Lamp Co., Philadelphia, Pa. In 
Wi he became an instructor in the department of marine engi- 
neering and naval construction in the United States Naval 
Academy. Annapolis, Md. He assisted the head of the department 
in preparing textbooks on naval engines and machinery and on 
mechanical processes, He also assisted in the laying out and the 
superintending of the erection of experimental turbines and boilers 
in the Naval Experiment Station at Annapolis, and in making 
tests on the machinery already erected. For the last three years 
he has been supervising engineer of the Diamond Match Co. 

Mr. Howard was a member of the American Society of Civil 
Engineers, the American Institute of Electrical Engineers and the 
Society of Naval Architects and Marine Engineers. He became a 
member of our Society in 1908. He died on December 20, 1917. 
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Charles [Th Varks vas born in 1TSOS in Worcester. M Ile 
was educnuted in the p OL that citv and late ttrended 
Worcester Polytechnic Institute, being graduated wit iss 


of 


His first position was with the Crompton Loot Works at 
Worcester, wher he werked at patternmaking for about. six 
months For the next year and a half he was in the rafting 
rewonl and at that time took charge of the patternuma ne and 


drafting departments 


Zeit Howarp 


Burlingame Co.. Worcester, Mass., builders of steam 
sawmill outtlits 


engines and 


Mr. Parker became a member of the Society in ISSG. He died 
on December 7, 1917. 


GERALD EDGAR TERWILLIGER 


Gerald FE. Terwilliger was born on January 9, 1888, in Newark, 
N. J. He received his early education in the Barringer Sehool, 
Newark, and entered Stevens Institute of Technology in 1905, 
from which he was graduated in 1909. 

For the next two years he studied law and in 1911 was admitted 
to the bar of New York State. He specialized in patent law, 
where his technical training made him very successful. In addi- 
tion to his legal profession, Mr. Terwilliger was interested in 
literary work, writing for newspaper and magazine publications. 
He was the editor of the Stevens Indicator, an alumni publication 
of Stevens Institute. 

He became a junior member of the Society in 1910. He died on 
December 9, 1917. 
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I : KLOW is the list of candidates who have filed applications 


since the date of the last issue ot 


are classified according to the grades 


quality them, and not with regard to protessional qualilications, 
i.e., the ages of those under the first heading place them unde1 


either Member, Associate or Associate-Member, those in the 


Secretary pr ym ptly of any 
All correspondence 1 


objection Is made 


CANDIDATES FOR MEMBERSHIP 


TO BE VOTED ON AFTER APRIL 10 


vrading are also posted. Total number of new applications, 
THe Journau. Thess The Membership Committee, and in turn the Council, urge 
which their ages the members to serutinize this list with care and advise the 


objections to the candidates p stead 
this regard is strietly contidential. Un 


to any ot the candidates by April 10, 


next class under Associate or Associate-Member, those the and providing satistactory replies have been received trom 
third class under Associate-Member or Junior, and those in th the required number of reterences, they will be balloted upon 
fourth under Junior grade only. Applheations tor change o! by the Council. Those elected will be notified about May 15 


VOTE. The Council desires to impress upon applicants for membership that under the present 


national conditions the procedure of election 


NEW APPLICATIONS 


FO ONSII rioN AS MEMBER, ASSUCIATE 
ASSUCIATE MEMBER 


California 


LIGHT, Arruur Il., Chief Engineer, Amer 


ican Beet Sugar Co., Oxnard 
UDALL, PHILLYs A., Chief Inspector, Holt 
Manufacturing Co., Stockton 


WADE, FRANKLIN 8., Supt. of Operation, 
southern Counties Gas Co. of Cal., 


Los Angeles 


Connecticut 
STYER, OLivek 8., Chief Inspector, Pratt 
& Cady Co., Inc., Hartford 


District of Columbia 

CRYER, Ross L., Consulting Engineer 
Washington 
GILL, JoserpH R., Mechanical Supt., U. 8S 
Department of Agriculture, Washington 
GOODWIN, Percy F., Captain, Engineers. 
Washington 
f([EINE, Grecor Instructor in M. E., 
Catholic University, Washington 
MARTIN, Harry T., Captain, Ordnance 
Reserve Corps, U. S. Army, Washington 


Georgia 
BUSSEY, Henson E., District Engineer, 
General Electric Co., Atlanta 

Hiinois 


ARNOLD, DovGiass L., Chief Engineer. 
International Harvester Corp., Chicage 
GRIGGS, B., District Manager, 
Shepard Electric Crane & Hoist Co.. 
Chicago 
DERROM, Doxatp L.. Works Manager, 
Munitions Department, Winslow Bros 
Co., Chicago 
OrroMark H., Associate Edi 
tor, Technical Publishing Co., Chicago 
eCONNOR, JerneMIAH J., Chief Engineer, 
Feuger High School Chicago 
KOBINSON, WILLIAM A., Secretary and 
General Manager, Charter Gas Engine 


Co.. Sterling 
RULE, Perrin, Superintendent, lroquois 
Iron Co South Chicago 


SMITH, WittiaM P., General Superin 
tendent, The Frost Manufacturing Co., 
Galesburg 


Indiana 
SNIDER, Lewis A., Consulting Engineer. 
Snider and Rotz, Indianapolis 


lowa 
SAYRE, Hexserr A., Coal Operator, Treas 
urer, Exgle Coal & Mining Co.. 
Des Moines 


Kansas 
GREENFIELD BENJAMIN, Eugineet 
Steam Power Dept., Empire Gas & Fut 
Co Dorad 
Louisiana 


GOULETTE, JerreKkson D Constructiot 
Engineer and Plant Superintendent, Gulf 
Refining Co., and Gypsy Oil Co., 


Shreveport 

Massachusetts 
MERRILL, Mertpon H., Vice-President 
Tennessee Eastern Electric Co., Boston 
SAWYER, Harry 8. Assistant Works 
Manager Wiley & Russell Division 
Greentield Tap & Die Corp., Greentield 


SKENTELBERY, CHARLES, Marine Super 
intendent, New England Fuel and Trans 


portation Co... foston 

WILDER, Cart D., Assistant to the Super 

intendent, Reed-Prentice Co., Worcester 
Michigan 


ERICKSON, Joun, Electrical and Mechan 
ical Engineer, Engberg’s Elec. & Mech 
Wks.. St. Joseph 

LUND, Marruew, Vice-President and Gen 
eral Manager, Valley City Machine 


Works. Grand Rapids 
Missouri 

KOIIN, Naruan, Owner of The R. K. En 

gineers, St. Louis 


NUTTING, Frank S8S., Testing Engineer, 
Busch-Sulzer Bros. Diesel Engine Co., 


St. Louis 


New Jersey 

BALDWIN, CHarLes M., Assistant In 
spector of Machinery, U. S. Navy, B. & 
W. Company, Bayonne 
KERR, Howarp J., Assistant to General 
Superintendent, Babeock & Wilcox Co., 
Bayonne 

REESE, Lavrits A., Superintendent, Job 
bing & Tool Service Division, Edison 


Phonograph Works, West Orange 
VOLZ, Puitip, Mechanical Engineer, Forst 
mann & Huffmann Co., Passaic 


New York 
ANTHONY, Mane O., Consulting Engineer, 


A. Kimball Co., New York 
BATES, JouHN R., Vice-President, Wonham 
Bates & Goode, Inc., New York 
BROWNELL, Lovis M., Industrial Engi 
neer, C. E. Knoeppel & Co., New York 
CRAMER, Sipney R., Cost Estimator, 
American Locomotive Co., New York 


DE VOGE, Joun D., Foreman of Planning 
Dept., Watervliet Arsenal, Watervliet 
DILTS, FRANK B., President, Dilts Ma- 
chine Works, Ine., Fulton 
HUBER, Frep F., Designing Engineer, C. 
W. Hunt Co., Ine. West New Brighton 
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if me mbers may be slower 


than under normal conditions 


‘ il Coustruction ¢ New Y ‘ 
KRENNARD, B., Chief Draft 
Niagal Lockport & Ontario Ir. ¢ 
AIP. Hlexry E Engineer, Union Carbice 
Niagara | bis 


NOWLAND), Benoni, Superintendent LBras- 
Department, John Thomson Press ¢ 
Long Island Ci 
PROCTIAZKA GUSTAV Z Scientifi I 


Draftsman, Newburgh Shipyards, Ine., 
Newburg 

SPENCE, Perer C., Mechanical Engine 
Department ot Labor, State ut New 


Yor! New York 
FOURNIER, Epwarp J., Chief draftsman 
American Ore Reclamation Co., New York 
ULLMANN, AvuGust, Jr., Construction En 
sineer, Walter Kidde & Co.. In 
New Yor 
WHITE, EtisHa J., General Superint 
dent, Standard Shipbuilding Corp 
Port Richmond, Staten Islat 
WHITE, JAMEs A., Chief Engineer, Hart 


son Radiator Corp., Lockport 
WILLSEA, Lovis P., President and Treas 
urer, The Willsea Works Rochester 


North Carolina 
CHRISTIAN, CuarLtes W., Manager Heat 


ing Department, General Fire Ext 
guisher Co Charlotte 
Ohio 
ARTHUR, Harry G., Machine Designes 
Firestone Tire & Rubber Co Akron 
GATES, Rorerr M., Engineer, Thew Au 
tomatic Shovel Co., Lorain 
HUNTER, Joun R., Engineer Production, 
Goodyear Tire & Rubber Co., Akrop 


LOGEMAN, WILLIAM F., Superintendent 

The Standard Elec. Tool Co., Cincinnati 

MAY, Joun T. L., Instructor in Mechanical 
Engineering, Ohio State University, 

Columbus 

YAEGER, Harry C.. Chief M. E., The Dal 

ton Adding Machine Co., Norwood 


Pennsylvania 

EBERT, Georce W., Assistant Superin 

tendent. Pedrick Tool & Machine Co., 
Philadelphia 
LANDRY, JaMeS N., Superintendent of 
Production, Aerial Bomb Div., Marlin 
Rockwell Corp.. Philadelphia 
LEONARD, Davip E., Chief Inspector, 
Remington Arms Co., Eddystone 
MAGEE, WiLtiamM G., Assistant Superin 
tendent, The Baldwin Locomotive Works. 
Eddystone 
MOSES, Frep C., Designing Engineer. 
tethlehem Steel Co., Bethlehem 
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ROBERTSON, Walter M., Special Repre 
sentative Vice-President and Genera 
Manax s Dept Pressed Steel Car Co 

Pittsburgh 

YINGLING, Joun C., in Assistant Charge 


Engineering Department Iron Cit 
Product Pittsburgh 
Texas 
CLYNE, ¢ I., Sales Engines Mine & 
sine El Pa 
INGLES Chi Engineer, Sou 
t ! d Cement ¢ El Pas 


Virginia 


FULLI ond ¢ Marine Draft 

News ng & 

N ort New 
VES J t Es I 
W ‘ I’ 


Canada 


WEEKS \ AM C Universit 
B. C 
Holland 
VAN J. W Manager, Lindete 
St New York, India and Hl ind 
Al erd 


Philippine Islands 
ROESLER, Bekxuarp K., General Manager 
Whalen & Co Manila 


South America 
ONSALDO, Pepor, Engineer, Chief Dir: 
tor, Compania Industrial de Electricidad 
tuenos Aires, Argenti: 


ERATION AS ASSOCIALE 
IATE-MEMBER 


California 
PORTER, JaMes W., Assistant to Superin 
tendent, Cowell Portland Cement Co 
Cowell 


Connecticut 
GRAHAM, Georcre A., Engineer, Naug 


tuck Chemical Co Naugatuck 
Illinois 

LLEWELLYN, Works Manager, In 

terstate Iron & Steel Co., Chicags 


Massachusetts 
DANIELS, Frep H., Secretary and Genera! 
Manager, Sanford Riley Stoker Co., Ltd 
Worcester 
WHITE PrreivaL, Automobile Expert 
Ordnance Dept., U. 8S. Army, 
East Milton 


Nebraska 
BOWEN, §&S., In charge Aerologi 
cal Station, Signal Corps, U. S. Army 
Weather Bureau, Fort Omaha 


New York 
CALHOUN LeRoy V., Assistant Shop 
Superintendent, Hull Div., Navy Yard, 
New York 
THOMA, Anxprew M., Engineering Depart 
ment, New York Edison Co., New York 


Ohio 
ROWELL. Jonn T., Part Owner, Bock 
Machine Co., Cincinnati 


Oklahoma 
HEID, J. BENJAMIN, Assistant Mechanica! 
Superintendent, Gosden & Co., Tulsa 
England 


WHATMORE, Apert, Chief Assistant 
Engineer, The Olympia Oil & Cake Co.. 
Ltd., Selby 


SOCIETY AFFAIRS 


FORK CONSIVERATION AS ASSOCIATE-MEMBER OR 
JUNIOR 


Connecticut 


BRENNAN, J., Checker of To 
Design. Colts Patent Firearms Mfg. Co 
Hartford 
HENRICKSEN, Harry E., Mechanica! Et 
git American Graphophone ¢ 
Bridg 
Woo HH J ts! i, gt 
\ Bridgeport 
Illinois 
} \ \\ M ‘ i I 
W I N 
Kens 
Mi K (ener Superit 
1 Drilling Ma ne ¢ 
Massachusetts 
SIBLEY I VARI W Mechanical Engi 
\ iw Construct Cc Bost 
Michigan 
SPREEN, Cuartes C Assistant to A 
t General Manager, Dort Motor ¢ 


New Jersey 
CRARY, JaAMes H., Inspector of Machin 
iu of Steam Engineering, 1 
“. Navy nd Babcock & Wilcox Co 
Bayonne 
PERRY Jesse V Assistant Superinten 
ent, Spencer Kellogg & Sons, In 


Shadyside 


New York 
NoRMAN E.. Mechanical Engineer 


1 Permutit Co New York 
GARLAND, PHitip, Mechanical Engineer 
I nical Department, The Permutit Co 
New York 


TONES, Wattrer H Engineering Drafts 
man, New York Central Railroad Co., 


New York 

MITCHILL, Grorce L. Chief Inspector 

Electric Bond & Share Co New York 
Oklahoma 

COLLINS, W., Ofl-Drilling Con 

tractor in Oj! Fields of Okla.. Tulsa 


MULLERGREN, Arrurr L., Secretary and 
Treasurer, Electrical and Mechanical En 
rineer, Benham Engineering 


Oklahoma City 


Pennsylvania 
TAYMAN, Gvorce S., Mechanical Engineer 
and Draftsman, Crucible Steel Co., 
Pittsburgh 


FOR CONSIDERATION AS JUNIO: 


Connecticut 
PAUGH CHARLES T., Assistant Chief 
Draftsman Small Tools Department, 
Remington Arms & Ammunition Co., 
Bridgeport 


District of Columbia 
BOYLES, Raten R., Draftsman, Ordnance 
Department, U. S. Naval Gun Factory 
FLAD, Atrerr E., Mechanical Draftsman. 
Engineering Bureau, 

Ordnance Department 
FORD, Arrucr C., Mechanical Draftsman. 
U. S. Ordnance, Engineering Bureau 
PARKHURST, Doveras L. Mechanical 

Draftsman, Ordnance Department, 
War Department 


Illinois 
MAITRA, KrisHnxa M.. Special Apprentice, 
Chicago & North Western Railway, 
Chicago 


Maryland 


ADDISON, WaLrer W Chie bra 
ind Assistant t Chief Engir 
more Tube ¢ It It 

MOORE, Joun H., Production Depar 
Bartlett Hayward & ¢ 


Massachusetts 
KENDALI GEORG Hi Head 


Norton W 
Na Yard, Hull b 
WINDLI ‘ 
ficers’ I 


Michigan 


SMITH, Joun M., D 
{ 
Minnesota 
GUNNARSON, ¢ \ tant Su 
tend t I) gs 
Minneapoli 
PALMER, Luoyp J., Chief Clerk, ¢ f E 
gineers Office Northern States 
‘ Se 
Missouri 
LUBKE, Arturr |! Consulting En 


New Jersey 
GAISSERT, HerMan O., Mechanical Engi 
neer, Keuffel & Esser C Hoboket 


New York 
BEROLZHEIMER HENRY, Student 
Chemical Engineering, Columbia Univer 
sity, New York 
HILL, Ernest K., Machinist, Thoma 
Morse Aircraft Corp Itha 
PETERSEN, Car E., Assistant to Genera 
Superintendent, Morse Dry Dock & Re 
pair Co Brooklyn 
POLDERMANS, Danigt, Jr., Assistant 
Secretary and Treasurer, Wonham, Bates 


& Goode New York 

Ohio 
REHN, Orro F., Special Apprentice, Buck- 
eye Steel Castings Co Columbus 


HAMILTON, Harry E., Efficiency Foreman 
Coke Plant, The Youngstown Sheet & 
Tube Co Youngstown 

Oklahoma 
HIGLEY, Frank R., 1st Lieutenant Ord 

nance Department, Infantry School of 
Arms, Fort Sil 
Pennsylvania 
LEBAIR, Moreat S8., Assistant to Purchas 
ing Agent, Central Construction & Sup 
ply Co., Philadelphia 
MURDOCK, ALEXANDER, Engineer, D 
L. Taylor Co., Inc., League Island Navy 
Yard Philadelphia 
TIETZEL, ALBERT M., Designer Coke-Plant 
Work, Cambria Steel Co Johnstown 
WOLFF, Joun F., Engineer, The Schwarz 
Wheel Co., Frankford, Philadelphia 


Rhode Island 
SMITH, NorMan H., Draftsman, Potter & 
Johnston Machine Co Pawtucket 
Virginia 
DE KLYN, Joux, Technical Assistant. Na 
tional Advisory Committee for Aeronau 
ties, Hampton 


Canada 
STILES, Epwix M., Chief Draftsman. 
Consolidated Mining & Smelting Co 
Trail, B. C 
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SUTHERLAND, W «Draftsman, 
foronto HUydro-Electric System, 

Toronto 

WRIGHT, WILLIAM G,, Assistant to Con 

sulting Naval Engineer, Department 

Naval Service, Ottawa 


WOONTON, WILLIAM G., 4th Year Student 
at Faculty of Applied Science, University 
of Toronto, Toronto 


APPLICATION FOR CHANGE OF 
GRADING 
PROMOTION FROM ASSOCIATE 
New Jersey 
MOLYNEUX, Georce E., Consulting, De 
velopment of Inventions, Special Ma 


Bayonne 


PROMOTION FROM ASSOCIATE-MEMBER 
Connecticut 
SCHAFFER, Rorerr H., Mechanical Super- 
ntendent, Bridgeport Brass Co., 
Bridgeport 
SEWARD, Herperr L., Assistant Professor 
Mechanical Engineering, Sheffield Sci 
entific School, Yale University, 
New Ilaven 


SOCIETY AFFAIRS 


Indiana 
WEBSTER, LAWRENCE B., Captain, Ord- 
nance Department, U. S. Reserves, U. 8, 
Inspector of Ordnance, Bartlett Hay- 
ward Co., baltimore 


New Jersey 
MARLOW, FRANK W., Master 
Armour & Co., Jersey City 


Hawaii 
HIND, Ronerr R., Consulting Sugar House 
Engineer, H. Hackfeld & Co., Ltd. 
Honolulu 


PROMOTION FROM JUNIOR 


Delaware 
ANDERSON, Henry, Jr., Assistant Engi 
neer, FE. L. du Pont de Nemours & Co 
Wilmington 


District of Columbia 
LORD, Haroip S., Ist Lieutenant Engineer 
R. ©... Purchasing Officer for Engineer 
Supplies 


THe JOURNAL 
Am.Soc. M.E. 


Massachusetts 
WYMAN, Dwicur M., Mechanica En 
necr, Aberthaw Construction ¢ 


I 

New York 
MAHONEY, Joun F., Foreman Dra n 
Motive Power Dept., Interbor Rapid 
lransit Co., New York 


WHITING, Ricenarp A., Engineering Ds 
partment, New York Edison ¢ 


New 
Pennsylvania 
HALDEMAN, Pati C., Master M i 
Lukens Steel Co., Coatesville 
SU MAARY 
New Applications lod 
\pp hations tor change of gradine 
Promotion from Associate 1 
Promotion from Associate-Member.... 
’romotion from Junior 
14% 


EMPLOYMENT BULLETIN 


HE SECRETARY considers it a special obligation and pleasant duty to make the office of the 
Society the medium for assisting members to secure positions, by putting them in touch with 
special opportunities for which their training and experience qualify them, and for helping any- 


one desiring engineering services. 


N forwarding applications, stamps should 
be enclosed for transmittal to advertisers ; 
applications of non-members should be accom- 
panied by a letter of reference or introduction 
from a member, such reference letter to be 
filed with the Socicty. Copy for The Journal 
should be in by the twelfth of the month. 


GOVERNMENT REQUESTS 


MEN WANTED AT ONCE for Govern 
ment work in Division of Trade Tests as a 
Committee on Classification of Personnel in 
the Army—to engage in preparation of data 
and questions and also outline possible per 
formance tests to be used in carrying out the 
work in the possible trade ability of men in 
the camps and cantonments, or some of the 
work in the new draft. Must be men, if 
possible, broadly familiar with wide variety 
of industries and competent to formulate or 
assist in formulating questions to be used 
in these matters, correspondence with or 
visits to individuals or camps nearby, from 
whom they can obtain original data, or con- 
firmation and testing of data which has been 
prepared, and otherwise in assisting in the 
preparation of this material. Subsequently to 
probably be located in the various camps and 
cantonments to codperate with the Army 
Personnel Officers in the application of data 
which have been prepared and obtained. 
2554. 


DRAFTSMEN for Bureau of Ordnance, 
Navy Department. Graduates in mechanical 
engineering from a technical school or college 
of recognized standing and who have had 
some drafting experience, or men who are 
competent designers of heavy machinery, 
engines or shop tools and have had a num- 
ber of years’ drafting-room experience. Pay 
ranges from $4 to $6.88 a day, depending 
upon the qualifications of the draftsmen. 
2585. 


MEN for Inspection Division Ordnance De- 
partment, with both technical training and 


shop experience and who are beyond the draft 
age; those accepted will be commissioned. 
Also men within draft age who have the 
required qualifications and are not in the 
first class will be considered for commissions, 


ONE HUNDRED CANDIDATES for com- 
missions in Ordnance Officers’ Reserve Corps 
required for Trench Warfare Section of Ord- 
nance Department. Men over draft age, phys 
ically sound, of good character, with busi- 
ness experience, university training and 
technical skill particularly needed. Applica 
tion form will be forwarded by the Society. 
LOSS. 


POSITIONS AVAILABLE 


SALESMAN, preferably experienced on 
conveying machinery. Splendid opening with 
good future for right man. Please give full 
details of experience, age, salary expected, 
ete. Location Missouri. Record and appli 
eations confidential. 1186-C. 


THE WESTERN ELECTRIC CO. has 
opportunities for physicists, engineers, de 
signers and draftsmen for work of research, 
development and design related to problems 
of telephonic, telegraphic and radio-communi 
cation, which are matters of public import- 
ance. Both temporary and permanent posi- 
tions are open, Apply by letter, not in per- 
son to F. B. Jewett, Chief Engineer, 463 
West St., New York City. 2178-C. 


MECHANICAL ENGINEER, technical 
graduate, with several years’ experience along 
general and mechanical lines. One conversant 
with industrial machine design preferred. 
Permanent position with large corporation. 
State age, college, previous experience and 
salary desired. Location Cleveland. 2023-C. 


MECHANICAL DRAFTSMAN, Young col- 
lege graduate preferred. General industrial 
mechanical-engineering work. Permanent po- 


The Society acts only as a clearing house in these matters. 


sition with large corporation, State age 
lege, experience if any, and salery desired 
Location Cleveland, 2024-C. 


SALES MANAGER. Engineer experienced 
in estimating and selling to hold responsibls 
position in long-established engineering and 
contracting business of an incorporated com 
pany. Possible opportunity to become finan 
cially interested. Give age and experience in 
reply. O17-C, 


METALLURGIST of good training and 
reasonable experience for work along lines 
of heat treatment, experimentation, machine 
grinding, tube and steel production and 
producers. Location Ohio 023-4 


DRAFTSMAN, experienced in flour-mil! 
grain-elevator, power-transmission, elevatir 
and conveying machinery. Location Kansas 
O24-C, 


DRAFTSMAN -DESIGNER on electrical 
machinery, ete. Salary $1500 to $1800.) Le 
eation Bayonne, N. J. O26-C, 


ENGINEER AND DRAFTSMAN on design 
ing of marine machinery in a large and long 
established corporation. Location near New 
York. 028-C, 


GENERAL SUPERINTENDENT for plant 
near New York with over 1200 employees. 
Applicant must have a_ technical training, 
a highly developed technique in widely dif 
ferent fields, a keen sense of justice, obvious 
ability to be a successful executive in a 
democratic organization, and a thorough 
appreciation of the importance of making 
deductions from facts alone, The man 
chosen for the position will be given oppor- 
tunity to learn technique and establish him- 
self in the confidence and esteem of the 
personnel. He will probably not be given 
full responsibility within a year. Depart- 
ment is one of very large organization and 
affords opportunity for advancement. 032-C. 


Fy 
ee 
‘ 
H 
| 
j 
= 
4 
ro 


MECHANICAL ENGINEER ANI! MAS 
bh MBCHANIC American preferred, 


years of age, tor factory empleyine 


it now people, Well-equipped machine 
op for repairs and manufacture of new 
chinery Really capable man wanted who 


sufficient training and experience to 
quali him for his work Must be a tech 


graduate, with thorough practical ex 


erience; able to handle men; sober, relabl 
sitious Suitalle al and 

iture a ired to right man Reply by letter 
ting experience and qualifications Loca 


‘ N. | 


YOUNG MECHANICAL ENGINEER with 


four vears pract aul experience out 
x for chemical testing ol oller 
| | et Salary depends on tian 
etter. Location New York, wit 
trips in t hast | 


DRAKTSMAN for New York office Man 

years of age who is capable of devel 
ested ideas in machine tools. Will 
ng to pay $40 per week or more to man 
of more than average ability Hoe 


AND) DESIGNERS for rou 


ne copper- and brass-mill work, Several 
en who are qualified to accept such a posi 
ther Long experience in a copper or brass 
i not absolutely essential, but a good 


echanical knowledge is. Location Elizabeth 
x. o42-C, 


YOUNG ENGINEER capable of handling 
boiler tests to determine the most economical 
operation under various grades of coal and 
under different station loadings... Should be 
familiar with boilers, stokers, methods of 
testing and the working up of the tests. Lo 
cation Poughkeepsie, N. Y. 044-4 


ELECTRICAL OR MECHANICAL EN 
GINEERING GRADUATE in works-engineer 
ing division Prefer man with experience 


along lines of industrial powerhouse and 
Location Connecticut 


electrical engineering 


APPRAISAL ENGINEERS who have the 


perience ind are competent to rake 
praisal of equipment and machinery for by 
product coke-oven plants, chemical plants, 
bituminous coal mines, ete Prefer to oe 
gage competent parties in Milwaukee or Chi 


YOUNG EFFICIENCY ENGINEER with 
practical experience In time studs rate set 
ting, piece, premium and bonus systems, a 
assistant to head of department Must be 
able to supervise Excellent opportunity 
(Give age, education, previous experience, sal 
ary desired, ete Reply Efficiency Depart 
ment, P. O. Box 400, Cleveland, Ohio, O52-C 


HIGH-GRADE TECHNICAL SALES EN 
GINEERS with personality, and experienced 
in gasoline trucks. Men who are pro- 
ducers, have made big money and who are 
able to stand prosperity. Experience must 
cover gasoline truck sales. References must 
be without question, O054-C, 


ASSISTANT TO SUPERINTENDENT of 
mechanical department, a portion of the 
time as draftsman, Must be a_ technical 
graduate engineer with at least five years’ 
experience in an industrial plant, preferably 
a glass manufacturing concern, One having 
some experience in handling men and who 
has been successful in getting results in 
ceneral plant construction, upkeep and main- 
tenance, and also construction and mainte- 
nance of machinery, power plants and glass- 
house furnaces. Location New York State. 


DRAFTSMAN experienced in glas 
teel furnace design and construction must 
huve several years’ experience, Location Ne 
York State 057-4 

DRARTSMAN experienced in general in 
dustrial plant, machinery repair and upkee] 
Location New York State ODS8-C. 


DRAKMTSMAN with at least six months ex 
perience in mechanical designing for depart 
ment of experimental engineering. Must have 
original ideas and initiative. Salary to start 


Lecation Connecticut. 


SALES REPRESENTATIVE 
(Capable engineer to handle steatr eating spe 
cialties in Michigan Salary, commission and 


eX Stute experien 


peri fully 


ENGINEER skilled in the design of sma 
am turbines to design an efficient ea 
turbine of ess than 10 hp Temporary po 


ition Lecation Penosylvania (mide 


CHIEF ENGINEER to run plant of 2400 
viler hp. situated in New Jersey Must 
have had practical experience with Corliss 
engines, condensing and auxiliary apparatus 
and methods of securing economical boiler 
operation Must be able to control help. Me 
chanical experience necessary, technical ex 
perience desirable (Hid 


BOLLER - ROOM EFFICIENCY MAN 
Young man who has tact, a pleasing per 
sonality and the perseverance to get the 
desired results Should have general 
knowledge of power plants and their oper 
ation and, if possible, actual experience in 
the operation of a power plant. Salary 
commensurate with ability to produce re 
sults Lecation Rhode Island. 066-0, 


HIGH-GRADE MECHANICAL EN 
GINEERS of construction experience’ for 
work on powder and explosive plants for 
U. S. Government Apply, stating age, na 
tionality, experience, references and = salary 
desired Location Delaware, O67-C, 


SALES ENGINEER, between 25 and 50, 
for condenser and cooling plants State ex 


perience, salary expected, and give references 
Location Pennsylvania. O72-C. 


SALESMAN experienced in high class 
Diesel or semi-Diesel fuel-oil engines. Un 
usual opportunity on a salary and commis 
sion basis in desirable territory, covering a 
superior line of engines State age, educa 


tion, experience, ete, Location Illinois. O73-C 


SALES ENGINEER, high-class man, ex 
perienced in sale of Diesel or semi-Diesel 
fuel-oil engines; man of strong personality, 
capable of organizing and = superintending 
agencies, A very attractive opportunity. Give, 
in confidence, age, education and experience 
Location Illinois. O74-C, 


ASSISTANT AND FPOLLOW-UP MAN on 
operation of shell shop. Should be system 
atic and painstaking and have a_e general 
knowledge of mechanical drawings to readily 
identify parts and keep account of work in 
the shep. Location New Jersey. 0O75-C, 


GENERAL FOREMAN for factory employ- 
ing 100 men. Must be competent executive 
and experienced in manufacture of three-jaw 
independent chucks. Location Chicago, 1. 


MECHANICAL ENGINEER with executive 
ability, experienced as experimental engineer 
on woodworking machinery. Salary depends 
on man. Location Middle West. O77-C. 


SUPERINTENDENT in machine shop em 
ploying about 100 men. Technically trained 


POOL DRAKTSMEN for e1 
partment of encer! brook 
start is 335 a week, with pr 4 


ours a Week 


DESIGNER experienced 
presses and pumps Stute ¢ 


t connection Location 1 med 


MECHANICAL DRAFTSMAN 
Working condition s 
pects good Location Minnesota | 


nent position 


TOOL DESIGNER, High-grad 
enced on heavy automat 
tools Must be capable of standar 
ind records Write, giving 
experience, references and s 


SUPERINTENDENT for boiler 


bined with heavy tank and plate s, also 
making light tank work, stacks vreechings 
et Desire man of executive alilit 
izer and one who can handle for en and 
men for highest efficiency State experience 
and salary expected, also when available, Lo 


cation Middle West se 


DPRAFTSMAN who is an experier d de- 


signer of railway cars, to design draft gear 
journal boxes, ete.. and make engineering 
calculations relative to same Rate of pay 
in accordance with the ability of the man 
und general rate prevailing for such services 


at the present time Wanted for a perma 
nent position Location New York State 


STAFF OF 100 BIG MEN wanted by 
large industrial plant in Alabama engage: 
in important Government worl Superit 
tendents, assistants, foremen and Hhiel oper 
ators are needed Chemical ectrical 
electrochemical, gas, liquid air 
ing and mechanical engineers 


ating experience; college men with technical 
training, and familiar with cement, power 
refrigerating chemical, sugar-retining and 
electric plants; operators experienced on 
mining and milling machinery rushers, con 
veyors, compressors, Turnaces kilns ovens 


Competent men will be trained in the pre 


cesses, paid gool salaries during = instru 
tion, and given an attractive contract as 
soon as qualified, State age, nationality and 
experience, 


MEN AVAILABLE 


SUPERVISING FUEL-EFFICIENCY AND 
WATER-SOFTENING ENGINEER. Member, 
under 40, with technical education and 18 
years’ experience in the construction and 
operation of steam plants, the handling of 
all classes of men, the testing and chemical 
treatment of waters, and in the burning and 
testing of gas, oil and all grades of anthra- 
cite and bituminous coals. Knows how to ob- 
tain results. Position must carry full au- 
thority and pay not less than $4000, C-54. 


CHIEF ENGINEER OR MASTER ME- 
CHANIC with thorough technical and prac 
tical experience covering construction, oper 
ation and upkeep of steel plant Specialty 
metallurgical work, heating and melting fur- 
naces. C-55. 


SAFETY ENGINEER with six years’ thor- 
ough technical and practical experience in 
this capacity with large steel works in Penn- 
syivania. 
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ELECTRICAL - ENGINEERING GRAD- 
UATE with two years’ mechanical experience 
in design of oil-well tools and machinery, 
including gas engines, compressors, pumping 
jacks, ete.: also experienced in design of 
machinery for manufacturing 6-in. shells. 
Student of Alexander Hamilton Institute. 
Prefers Government work, but will consider 
anything paying over $125 per month. C-57. 


EXECUTIVE MANAGER. An executive of 
ability and aggressiveness, a mechanical, 
technical graduate, at present employed, de- 
sires to connect with a manufacturer whose 
business may need systematizing and building 
up as to organization and production. Has 
had a varied experience in different branches 
of manufacturing, operating industrial plants 
along lines of scientific management, and is 
fully conversant with modern methods of 
manufacturing and marketing products. Only 
interested in a permanent position offering 
good possibilities for improvement. C-58. 


MECHANICAL ENGINEER. Member, 
technical graduate with over 20 years’ shop 
and mill experience wishes to locate with 
large New England concern in executive ca 
pacity. An important opening only consid- 
ered. Now employed. C-59. 


MECHANICAL ENGINEER experienced in 
the design of power plants, industrial plants, 
heating, ventilating, etc. Has held executive 
positions and had charge of men. Desires 
responsible position. C-60. 


AVAILABLE FOR GOVERNMENT SER 
VICE MARCH 1—INDUSTRIAL AND PRO- 
DUCTION ENGINEER with 17 years’ manu- 
facturing experience in metal-working trades. 
At present chief of production at plant em- 
ploying 2600. Practical man, with excep- 
tional experience, who desires to enter Gov 
ernment service. C-61. 


STEAM ENGINEER wants position with 
large power or industrial company ; six years’ 
technical training in electrical and mechan- 
ical engineering, five years’ experience in 
steam-power work; familiar with all types of 
steam and electrical equipment. Associate- 
member, A, S. M. E. Can furnish the best 
references. Will be available March 1. C-62. 


MECHANICAL-ELECTRICAL ENGINEER. 
Columbia graduate, at present employed as 
manager of a very large concern, desires po- 
sition as sales manager or superintendent. 
Experienced in internal-combustion engines 
and foundry and machine-shop practice, gas 
producers, power installations and marine 
power plants. Unusual business and tech- 
nical training. Fully conversant with 
French, Italian and Spanish. Minimum sal- 
ary to start $4000. C-63. 


MECHANICAL-ELECTRICAL ENGINEER. 
Cornell graduate, age 32, married, desires 
executive position in the production or manu- 
facturing department of a progressive con- 
cern where initiative and tact, coupled with 
past training and experience, will be of maxi- 
mum value toward further advancement; ex- 
perienced in machine-tool operation, design of 
labor-saving devices and special and auto- 
matic metal-working machinery; systematiz- 
ing, production engineering, etc.; first-class 
references as to character and ability. Avail- 
able on two weeks’ notice. C-64. 


INSTRUCTOR OR ASSISTANT PROFES- 
SOR OF MECHANICAL ENGINEERING. 
Technical graduate with shop, drafting-room 
and teaching experience; can also handle 
military instruction. Services available at 
end of present semester. Location preferred 
Eastern or Middle Western States. C-65. 


MANUFACTURING ENGINEER, 33, mar- 
ried, desires permanent responsible position. 


SOCIETY AFFAIRS 


Thorough mechanical and efficient production 
experience with fine machines and sheet 
metal goods. Present duties deal with labor 
saving devices, estimates, investigations, rates 
and bonus layouts, instructions, etc. Salary 
$2500. C-66. 


MECHANICAL OR WORKS ENGINEER. 
Technical graduate, age 30, married, Good 
organizer and executive, experienced in de 
sign, construction and maintenance of paper 
mills and metal-manufacturing plants and 
in management of shop, yard, office and draft 
ing-room forces. Location Eastern States 
preferred. C-67. 


POWER-PLANT ENGINEER with 26 
years’ experience. Can build and operate. 


MECHANICAL ENGINEER AND SUPER 
INTENDENT. American, with 14 years’ 
practical and theoretical experience. Spe- 
cialist in steam, air, gas, oil and water en- 
gineering specialties; machine-tools, fixtures 
and shop equipment; shop maintenance, ef 
ficiency, engineering testing and production 
engineering. Executive who can go into shop 
and do things. Successfully held positions 
involving above. At present employed. Salary 
$2000, C-69. 


MECHANICAL ENGINEER desires execu- 
tive position in organization where small or 
medium-sized work is manufactured, Fourteen 
years’ practical experience as tool and die 
maker, tool and automatic-machine designer 
and chief designer. At present assistant works 
manager in one of the best tool-manufactur 
ing concerns in the country. Present salary 
$2500 plus bonus. C-70. 


MECHANICAL ENGINEER EN- 
GINEER OF CONSTRUCTION. Junior mem- 
ber, age 27, University of Pennsylvania grad 
uate, married, class 4-A Federal draft. En- 
gaged in gas, by-product coke, benzol recovery 
and power plants, erection and operation. 
Desires permanent position with growing con- 
cern where merit is appreciated. At present 
employed. Best of references. Salary to 
start $175. C-71. 


CHIEF DRAFTSMAN OR PRODUCTION 
ENGINEER. Eleven years’ experience in 
general engineering, charge of design of in- 
ternal-combustion engines, railway cars and 
equipment, furnaces, plant layouts, installa- 
tion of machinery, automatic machinery, jigs 
and tools, production, efficiency and routing. 
At present in charge of technical and me 
chanical problems in consulting capacity. Po- 
sition must be permanent. Location New 
York City or vicinity. Salary $2200 to $2500. 
C-72, 


INSTRUCTOR OR ASSISTANT PROFES 
SOR OF INDUSTRIAL ENGINEERING, 
Junior member, age 26, married, M. E. from 
prominent Eastern university, is looking for 
a change where he will have charge of the 
shopwork and teach subjects in industrial 
engineering. Has had general mechanical ex- 
perience and since graduation studied and 
worked under a pioneer in the teaching of 
scientific management. For three years has 
taught shopwork under applied methods of 
shop management, had charge of the machine 
shop and taught time study, cost accounting, 
etc. Would assume new duties about Septem- 
ber 1, but is desirous of starting corre- 
spondence now with those interested. Prefers 
to locate in the East. Minimum salary $1600. 
C-73. 


ASSISTANT TO EXECUTIVE OR EX- 
PERIMENTAL ENGINEER. Stevens M. E. 
graduate, 28, married, finishing present en- 
gagement some time in March. Three years’ 
successful experience in executive and experi- 


THe JouRNAL 
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mental work in natural gas, two years in 
power-plant operation. Possesses energy, in- 
itiative, self-confidence and unusual mathe- 
matical ability. Desirous of securing a po 
sition with large industrial or engineering 
concern. Position must be permanent and 
offer a future. Initial salary not a primar 
consideration. C-74. 


DESIGNING ENGINEER, CHIEF 
DRAFTSMAN OR MECHANICAL EXNECU- 
TIVE, age 36, technically qualified; practical 
and supervising experience and competent to 
design, develop and standardize mechanical 
products, particularly machines involving 
complex mechanism and covering a range ot 
sizes, or to organize or direct a department 
for such work. Specialized knowledge of de 
sign and production of a leading line of high- 
grade textile machinery and accessories, also 
valuable experience on steam and hydrauli 
appliances. Prefers connection with growing 
concern whose expansion calls for establish 
ment of mechanical-development department, 
handling problems of product and equipment 
Salary $3500. C-75. 


EXECUTIVE OR ASSISTANT SUPERIN- 
TENDENT, American, technically educated, 
age 36. Practical mechanic, familiar with 
design of special machinery, tool, jigs, fix- 
tures, ete., for manufacturing duplicate parts 
on interchangeable system. Twelve years in 
drafting room, part of time as chief drafts- 
man; six years’ shop experience, one as fore- 
man. Salary $2500. Location preferred 
Eastern States. C-76. 


MECHANICAL ENGINEER,  Associate- 
member, age 34, with 12 years of broad ex- 
perience in designing and construction of 
various automatic and special machinery 
Practical man with executive ability and 
thoroughly versed in modern methods of in- 
terchangeable manufacturing. At present 
connected with a large corporation, but de- 
sires permanent position with prospects for 
future advancement. Salary $3000. C-7T. 


MECHANICAL AND MARINE EN. 
GINEER, age 40, with 15 years’ experience 
in the design and construction of ships and 
power equipment, engines, boilers and aux- 
iliaries; also experienced along general en- 
gineering lines and electricity. Thoroughly 
competent to handle men and take charge of 
the design and construction of merchant 
ships and machinery. Good reasons for 
wanting to make change. C-78. : 


MECHANICAL ENGINEER with 10 years’ 
experience in building and tool valuations 
and field engineering along the lines of mill 
and power buildings. Now open ‘for engage- 
ment. Location Chicago or vicinity. C-79. 


SALES ENGINEER. Member, age 34, ex- 
perienced in the manufacture and selling of 
iron and steel, wishes position with high-class 
firm as production or sales engineer. At 
present employed. C-80. 


PLANT ENGINEER. Member, age 39. 
with 12 years’ experience in plant upkeep, 
designing new buildings and equipment, labor- 
saving and material-handling devices, repairs 
to machinery or equipment, power, light, hear 
and plumbing. At present and for past five 
years with large metal-working plant. Record 
or experience and references to those inter- 
ested. C-81. 


TECHNICAL GRADUATE (1904), member 
A.S.M.E., now employed as mechanical en- 
gineer and managing two steam-turbine 
plants, desires executive position with large 
manufacturer or public-utility company. Ex- 
perienced in design, construction and main- 
tenance of high-tension sub-stations, steam 
plants, piping, buildings, steam and electrica! 
equipments. Best references. Locality East 
ern States preferred. C-82. 


ENGINEERING SURVEY 


A Review of Engineering Progress and Attainment in Mechanical Engineering and Related 
Fields, Including a Digest of Current Technical Periodicals and Selected 
Titles of Engineering Articles 


Saving Fuel Through Operating Economies 


in Electric Street Railways 


NAHE Electric Railway War Board has recently made public 

the report made last December by a committee appointed 

to investigate the fuel savings possible on the street railways 
in Washington, D. ©. 

The report covers partly conditions peculiar to the city of 
Washington, but also touches upon subjects of general interest 
to eleetric street railways. 

The report shows that the present system of car stopping 
at every corner (in some cases because of local regulations, 
even when there are no passengers to take on or discharge) 
involves a considerable delay in the operation of the cars and 
a material increase in the consumption of the coal. The com- 
mittee recommends, therefore, the use of the skid-stop plan, 
or stopping at alternate corners, as well as the elimination of 
stopping at rapid-transit corners and other minor delays in 
operation. 

Another recommendation covers the elimination of the pres- 
ent system of running an unnecessary number of cars to the 
far end of lines where there is not enough traffic. It is be- 
lieved that tor the Washington railways the elimination of 
unnecessary mileage would save approximately 3200 tons of 
coal per vear. 

Still another recommendation covers the generation of the 
entire power load tor the two lines operating in the city at 
the most efficient plant of one of these companies. It has been 
found that because of various existing conditions one plant is 
able to operate with 1.9 lb. of coal per kw-hr., while the other 
two plants consume 2.6 lb. and 4.1 Ib., respectively. Making 
suitable allowance tor losses in transmission, the saving in coal 
from shutting down these two latter plants is estimated at 
9700 tons per vear. 

A suggestion which might apply to a good many cities be- 
sides Washington, of course with proper modifications to meet 
local conditions, refers to staggering office hours of Govern- 
ment employees. It seems that there are nearly 50,000 Gov- 
ernment-department employees who are dismissed each day at 
4.30 p.m. This requires a material increase in the number of 
cars after 4 p.m., which can in a general way be attributed to 
the necessity tor carrying department employees. Most of 
these additional cars, it is to be noted, make only two round 
trips. 

If the office hours were staggered so as to begin at 15-min. 
intervals from 8.30 a.m. to 9.15 a.m. and to close correspond- 
ingly from 4.00 p.m. to 4.45 p.m., considerable relief would be 
obtained in street congestion and a saving effeeted in coal. 
It is estimated that on such a basis the rush-hour ears could 
make three trips instead of two, which would eut down the 
number of additional cars required for this purpose by a 
third. 


It is interesting to note that while the total consumption 
-of coal on the Washington street railways amounted to about 
12,760 tons per month, the recommended savings would reduce 
this consumption by 25,790 tons per year. (Electric Railway 
Journal, vol. 51, no. 6, February 9, 1918, pp. 267-270) 
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Reorganization of the Quartermaster General's 
Office 


Reorganization of the staff of the Quartermaster Genera) 
was completed by Gen. George W. Goethals, Honorary Member 
Am.So¢.M.E., on January 26, and in addition to a general r 
arrangement of the administrative boards, it ineludes the stor 
age and traflic service for the general staff. 

In the general scheme of the new organization there are 
three service bureaus, but the Storage and Traffic Organization, 
comprising four operative divisions, is largest by an additiona! 
bureau called the Distribution Priorities Bureau. The functio 
of this service will be to advise the Director of Storage and 
Trattie with respect to all matters of priority and distribution 
and to seeure data on which to base the apportionment of thie 
use of storage, transportation and embarkation facilities among 
the various operating divisions. 

The three other bureaus embodied in the new organization 
are as follows: 

The General Administrative Bureau has control of the prep- 
aration of data and orders tor executive action, verification 
and approval of estimates and supervision of general adminis- 
trative procedure in the various offices of the Quartermaster’s 
Corps. It also includes an Information and Statisties See- 
tion and a Contract Supervision Section. 

The second bureau is the Quartermaster’s Supply Control 
Bureau, which comprises a Requirement Branch, a Distribution 
Branch (for both domestic and overseas troops), and an Ad- 
ministrative Branch. 

The third is the Professional and Planning Staff, which 
supervises and orders all matters relating to office service, ad- 
ministrative methods, operating methods, industrial researeli. 
industrial relations and kindred matters for several operating 
bureaus. 

In the reorganization of the immediate staff of the Quarter- 
master General several operating divisions have been created, 
each having its own Procurement Braneh and Production 
Branch. 


The above information is taken from the Engineering News- 
Record of Feb. 7, 1918, vol. 80, no. 6, pp. 248-250. The 
article has two charts, of which the second gives the persor.nel 
of the chief division of the Quartermaster’s Corps. 


U. S. Plans to Use Surplus Northwest Water 
Power in War 


The Government is preparing to use the surplus water 
power of the Northwest for war industries. 

A survey will be the first step. It was ordered last Decem- 
ber by the power committee of the Council of National De- 
fense. C. O. Frisbie, of Chicago, president of the Wood 
Products Co. at Cornell, Wis., and head of the Chippewa 
Valley Operative Association, was selected for the task, and 
will begin at once. 

The power committee has asked for the following informa- 
tion: 
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How much power is developed trom Government and pri- 
vate dams in Minnesota and Wisconsin? 

Hlow much additional power can be obtained by improve- 
ment of the present facilities? 

How much surplus over the present needs of industries and 
municipalities can be produced? 

How much can the present users of power curtail their 
consumption ? 

How much of their supply will present users be willing to 
divert for Government purposes ? 

It is believed that the survey will disclose thousands of 
horsepower readily convertible to industrial users. Chippewa 
Falls and International Falls are the two points from which 
most is expected, but a close study will be made of the entire 
field. 

The hope is to obtain codperation of local industries and 
municipalities in getting much needed power for new war 
plants. Failing in this, the Government will not hesitate to 
commandeer the output, as was done at Niagara Falls last 
week by President Wilson. 

The coal shortage makes it imperative the Government turn 
more to the use of water power. New factories, especially 
chemical plants, must be built, and the only hope of operating 
these at capacity and meeting the other fuel needs of the 
country is to utilize natural power. 

Until Mr. Frisbie has completed his work and made his 
recommendations to the power committee there will probably 
be no decision in the disposal of surplus power from the high 
dam at the Twin Cities. (Minneapolis Morning Tribune, De- 
eember 31, 1917, p. 1) 


New Gun Plant of the Tacony Ordnance 
Corporation 


The Tacony Ordnance Corporation is rapidly completing 
extensive and modern facilities for the production of large- 
caliber, rough-machined gun forgings. The’ plant, which will 
cover approximately 22 acres at Tacony, Philadelphia, will be 
completed about March 1, 1918. Present plans call for the 
following buildings: open-hearth and stock yard, forge, heat- 
treatment, machine-shop, chemical, physical and microscopic 
laboratory, storehouse, dispensary and administration build- 
ing. 

The open-hearth, which will have a capacity of from 700 
to 800 tons of ordnance ingots per week, will operate two 40- 
ton acid, oil-burning furnaces, with 314-ton charging machine, 
cranes, oil-storage tanks, ete. A 2000-ton and a 1000-ton 
steam-hydraulie forging press, with heating furnaces, etc., 
will furnish ample forging capacity. In the heat-treatment 
department there will be three vertical quenching and three 
car-bottom furnaces with necessary pyrometrie control and 
dipping cranes. The machine shop will house about 50 ma- 
chine tools, including a number of 48-in. and 36-in. turning 
and boring lathes, shapers, planers, ete. A small but complete 
toolroom will be maintained. 

The new plant will be devoted exclusively to the produc- 
tion of rough machine forgings for howitzers and guns for the 
United States Army. About 500 to 600 employees will be 
required to operate the plant at capacity. J. B. Warren, 
secretary and manager of the Tacony Steel Co., is president 
of the Tacony Ordnance Corporation, and George Satter- 
thwaite, formerly general superintendent of the Midvale Steel 
Co., is vice-president and general manager. (The Iron Age, 
vol. 101, no. 2, January 10, 1918, p. 175) 
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Softened and Asphalted Paper for Wrapping 


A practical substitute for burlap to be used for baling 
and wrapping purposes was recently put on the market by 
the Cleveland-Akron Bag Company, Cleveland. Burlap sub- 
stitutes are now of interest, as available supplies of burlap 
have had to be diverted for use to such purposes only as 
cannot be filled by other materials, 

Machinery and machinery parts, electric motors and dyna- 
mos are wrapped for shipping in burlap; for coils of wire 
and auto tires narrow strips of burlap are used. Burlap is 
put to hundreds of such purposes which can, and to save 
burlap tor more essential uses should, be performed by other 
practical substitutes. 

The new substitute, “ Saxolin,” is made of two pieces of 
heavy paper combined with an asphalt material, making a 
waterproof combination. In the manutacturing of this prod- 
uct it is softened and made pliable so that the folding qualities 
of the paper are retained. 

In tensile strength it is said to test equal to burlap used 
for a like purpose. There are four different weights corre- 
sponding to different grades and weights of burlap. 

“ Saxolin” cannot fill all the purposes of burlap, but in 
the range that it can supply, it will aid to place the available 
supply of burlap in the channels most needed. (Journal of 
Commerce, January 3, 1918, p. 17) 


Pulverized Coal for Central Railroad of Brazil 


The Central Railroad of Brazil recently inaugurated a series 
of experiments with its new coal-pulverizing plant at Barra 
do Pirahy, which caused considerable interest and favorable 
comment in engineering circles, according to the Commerce 
Reports. The plant was furnished by an American firm and 
installed by one of its engineers. The pulverizer is described 
as being similar in construction to a cement plant. The coal, 
freed of its moisture, goes into a hopper and is pulverized so 
that 80 per cent of it can pass through a 200-mesh screen. 
It is then passed to the locomotive by means of a conveyor 
serew and blast, thus bringing the ignitable powder to the 
mouth of the locomotive furnace, at which point combustion 
takes place. The first set of experiments were with American 
coal and were an unqualified success. The experiments were 
then continued with a mixture and finally with Brazilian coal 
from the Jacuhy district, until now somewhat problematically 
useful—* problematically useful” because it is a coal that 
does not burn economically in the usual lump form. It was, 
however, believed that, once pulverized, this coal would give 
good results and would prove to be adaptable tc the needs 
of the railroads. The experiment, as reported, was an unquali- 
fied success and was hailed as an auspicious event that repre- 
sents the solution of one of the most vital nationa) problems 
in Brazil. (Power, vol. 46, no. 24, December 11, 1917, p. 793) 


French Method of Tinning Cast-Iron Vessels 


A method for tinning cast-iron pots and other utensils for 
domestic use is offered from a French souree, La Chronique 
Industrielle. For household utensils only pure tin should be 
employed and not tin and lead, as the latter forms poisonous 
salts with the acids of food products. To insure adhesion of 
the tin the iron should be treated to remove the carbon, or 
otherwise it should be polished by mechanical means To 
remove the carbon, the iron is coated with a layer or oxide of 
iron or manganese, or else the iron is enclosed in a box with 
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the oxide and maintained at a ligh temperature to burn out 
the carbon. Atter four to six hours the iron is sufficiently 
decarbonized to permit the adhesion of the tin. 


pro 


After this 
ihe iron is cleaned with dilute sulphuric acid to 
is added a small amount of blue vitriol. The iron is 
mersed in molten tin, or, if the interior of the vessel 
w coated, molten tin with a little sal ammoniae is vigor- 


which 
then 

stot 


rubbed over the surface. It is preferable to heat the 


iron betore applying the tin. This must be done with care, 


otherwise the surface will be oxidized and impair the adhesion 
{ Vechanical World, 1616, 


ber 21. 1917, 


of the tin vol. 62, no. Decem- 


Society of Automotive 
At the 


eonheetio 


monthly meeting of the Minneapolis Seetion held 1 

with the Twin City Automobile Show the impor 
tant problem of burning kerosene in tractor engines was dis- 
cussed, Protessor Mowry of the State Agricultural College 
took the stand that the increased use of kerosene and heavier 
tuels is more dependent on engine designers than on carburetor 
or manifold makers. He quoted figures from tests made at 
his university on kerosene fuel with hot-spot manifolds. The 
tests were made with a four-cylinder L-head engine with a re- 
movable head and the duration of the test was 1 hr. Water 
temperatures ranged from 190 to 212 deg. 

The tests were made with several types of manifolds and 
vaporizers and the dilution of the crankease oil due to the 
admixture of kerosene in the crankease varied from 0.1 to 0.7 
lb. In some manifold tests it was even impossible to run 
the engine the full hour, because after about half an hour it 
stopped through preignition. 

W. G. Clark, engineer of the Wilcox, Bennett Carburetor 
Company. who has just returned from a three months’ investi- 
gation trip among tractor farmers from Texas to Montana, 
declared that the situation so far as burning kerosene in trae- 
tors is concerned is very serious, due to tractor makers selling 
tractors that are supposed to burn kerosene satisfactorily, but 
which fail to do it in the service of the farmers. He claimed 
that the hot-spot manifold is not a solution of the kerosene 
problem, because it increases the temperature of the mixture 
too much and euts down the volumetric efficiency of the en- 
gine so that from a quarter to three-tenths of the engine 
power is lost. 

FE. R. Greer, engineer of the Emerson-Brantingham Com- 
pany, expressed the opinion that the hot-spot manifold to ae- 
complish its objeet must have some form of heat control. Con- 
sideration must be given to the speed of travel of the mixture 
in the manifold as well as the temperature of the manifold. 
When there are high gas speeds with open throttle, less heat is 
needed, but when the throttle is closed, heat must be added to 
prevent loading up. (Based on the report published in 
Automotive Industries, vol. 38, no. 7, February 14, 1918, p. 
380. ) 


Hydroelectric Development 


At the meeting of a special committee of the United States 
Chamber of Commerce on January 14, 1918, a statement was 
submitted on behalf of the Engineering Council by Calvert 
Townley, touching upon the subject of hydroelectric develop- 
ment generally and as a means of replacing steam power 
plants. 

There are two fundamental causes which have militated 
against the substitution of hydroelectric for steam-electric 
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power. One is economic and permanent, the other is statu- 
tory and therefore subject to modification. 

The economic reason is the high cost of development due 
to natural conditions. Hydroelectric plants usually carry 
much heavier fixed charges than steam-electric plants, partly 
because in a water development a large share of the initia 
cost is consumed by expenditures for riparian rights, the dam 
and other hydraulie installations, transmission, right o! 
towers, ete. <A 


way. 


further share of the first 


hvdroeleetric plants is due to the fact that, unlike the steam 


greater eost ot 
plant, the hydroelectric plant at the start must largely be 
built with a view to the future and not the actual market, 
As a 
result, the projectors of the hydroelectric enterprise must often 


and therefore for years has to carry excessive overhead. 


rely for success on a subsequent increase in their market, and 
the possibility of an incorrect forecast of the extent of sue! 
increase and of the time when it may come, imposes a serious 
business hazard against water and in favor of steam. 

Another element in favor of steam is, that with the growing 
advancement of the art, both the first cost of machinery pet 
unit of power and the cost of operation in the case of stean 
prime movers tend to decrease, and there is nothing to indi- 
eate that the limit of improvement in the design of steam 
prime movers has been reached or is even in sight. Further, 
where fuel oil is available, the Diesel or internal-combustion 
engine is also coming forward as a competitor of water power. 

In fact, many sites which fifteen years ago might have been 
developed to sell energy in successful competition with steam 
at its then cost, could not now be so developed. On a con- 
crete example, the report shows that the cost of fuel per unit 
of installed capacity in a steam-electric plant of average good 
design may be taken at $11.50 per year. Under the usual 
conditions this would mean that a hydroelectric plant would 
be superior to or at least equal to this steam plant provided 
the hydroelectric investment per kilowatt capacity exceeded 
that of the steam plant by not more than $100. As a matter 
of fact, many hydroelectric developments exceed this limit 
considerably, in which case they ean be commercially suc- 
cessful only if either they are located in sections where coal 
is more than normally high, or are operating under more 
than usually favorable conditions, for example, with a plant 
factor in excess of the usual 35 per cent. 

The conelusion which the report emphasizes is that while 
under certain conditions water power may commercially «om- 
pete with steam, the view that it can under all conditions pro- 
duce power at the lower cost than steam is quite a mistaken 
one. 

The report proceeds to diseuss certain legal obstacles in 
the way of water-power development in the United States, 
and shows, for example, that the discretionary right given 
to the Secretary of the Interior to revoke permits for the 
use of public land necessary for water-power developments, 
operates against the flow of private capital into such projects. 

While the Engineering Council does not consider itself as 
expert in legal matters, the report points out that after a 
hydroelectrie enterprise has been successfully established it 
is to everybody’s interest that it should continue without inter- 
ruption and all legal obstacles in the way of its operation 
should be as far as possible eliminated. 

The report further expresses the belief that the benefits 
afforded the communities served by cheap power and the 
nation by the conservation of coal are far more valuable than 
the question of restricting returns to capital. The present 
emergency has shown how important the substitution of water 
power for steam power might be in releasing to other uses 


the extensive transportation facilities now engaged in carry- 
ing coal as well as the corresponding volume of labor now 


occupied in mining this coal, and in converting it into motive 
power. 


Engineers Control War Industries 


Germany had prepared for a six months’ war. Her sup- 
plies, her armies, her transportation system were all tuned 
for this period. For the general staff had figured the cam- 
paign with such precision that any greater extension of 
preparation would be a waste of national effort. Only one 
man in the empire felt that the chance of plans misearrying 
was of sufficient importance to provide against. This man, an 
engineer high in the counsel of the Allgemeine Elektricitiits 
Gesellschaft, felt that to enter into a project as subject to 
failure as a military campaign, without a plan whereby every 
resource of the nation might be concentrated on the effort, was 
suicidal. But he had to wait for the stalemate of December 
to obtain the opportunity of putting the whole 6f the indus- 
trial resources of the country on a planning and progress 
chart basis. 

This sidelight on the military situation in Europe at the be- 
ginning of 1915 is neither invention nor rumor. It is fact, 
well vouched for by men of undoubted reliability. Therefore, 
it should be weleome news to the engineers of America to know 
that a start in the proper direction has already been made in 
this country. The Office of the Chief of Ordnance has had for 
some time a planning division in certain of its own shops, and 
is now extending this most important work to all the factories 
making supplies for the office. The Progress Section of the 
Control Bureau, functioning as a division of the Ordnance 
office, keeps its mind on the progress of all war orders within 
its jurisdiction. Under Major Sanford E. Thompson, Mem. 
Am. Soc.M.E., a corps of men keep in touch with the promises 
and performances of manufacturers, determine wherein lies 
the cause of delays and what steps must be taken to keep pro- 
duetion up to the schedule of requirements which have been 
determined as necessary to our full and successful participa- 
tion in the war.—Engineering News-Record, February 14, 1918. 


This Month’s Abstracts 


Special attention is called to a remarkable investigation on 
measurement of torsional stresses abstracted in the section 
Mechanics. 

As yet we have no means of measuring torsional stresses 
directly. In members of very simple cross-section, for example, 
circular, we can determine the torsion mathematically with 
considerable precision, but this is not feasible in the case of 
members of complicated cross-section, such as, for example, 
aeroplane struts. Nevertheless, this is a case where measure- 
ment of torsion is especially important, as aeroplane members 
must be both of ample strength to meet possible peak loads, 
and also of minimum weight—two conditions which require 
considerable knowledge of the properties of materials used 
and stresses to which these materials are subjected. 

Griffith and Taylor have solved this problem by the so-called 
soap-film method described in the abstract. It is of interest 
to note in this connection that the properties of soap films and 
soap bubbles have recently been investigated in several re- 
spects, and there is gradually being built up what one might 
perhaps call “soap-bubble engineering,” in the better sense 
of the term. 
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The Pittsburgh Testing Laboratory, Pittsburgh, Pa., is now 
engaged on a five-year test of coarse aggregates in concrete. 
The results obtained in the first six months are reported in the 
section Engineering Materials. 

In the same section will be found a diseussion of the differ- 
ent rates of loading as affecting the compressive strength of 
concrete. 

In the section Hydraulic Engineering is described the equip- 
ment of the White River plant, containing two very large 
Francis turbines operating under a net head ot 440 ft. The 
most interesting feature of this installation is its system of 
regulation and protection. 

The section Internal-Combustion Engineering contains de- 
scriptions of several interesting devices. 

The Chapman Engineering Company has developed a gas 
producer with a floating agitator, so arranged as to continu- 
ously stir up the entire surface of the fire bed in the producer. 

From an English publication is reproduced a discussion of 
the time required for exhaust pressure in a two-stroke-cyele 
engine to fall from its initial value to the atmospheric level. 
A formula is given which makes it possible to determine the 
position of the piston for any crank angle. 

In an abstract published in THe JouRNAL in January 1914 
were described the general features of the Krombhout oil en- 
gine. In the present issue a unit is described developing as 
high as 350 hp. and having some interesting features of gov- 
erning. 

G. E. Stoltz, in an abstract in the section Mechanies, dis- 
eusses the design of flywheels for rolling mills and shows how 
a comparatively small flywheel properly located may increase 
the monthly output of a mill by approximately 10 per cent. 

The automatic control and measurement of high tempera- 
tures is exhaustively discussed by Richard P. Brown in a paper 
before the Steel Treating Research Society. Among other 
things are described instruments for the various temperature 
measurements and automatic temperature control. 

In the section Munitions, particular attention is called to 
the bibliography on gages and gage making for munition 
plants, prepared by the Library of the United Engineering 
Societies. No attempt has been made at making an exhaustive 
bibliography, the aim being mainly to give a list of papers and 
articles of particular value to American manufacturers. 

A new system of locomotive feedwater heating is described 
in the section Railroad Engineering. One interesting feature 
of the heater consists of the agitators contained in each of the 
tubes, so arranged as to bring each particle of water in con- 
tact with the hot tubes and to absorb all the heat possible from 
the exhaust steam on the outside of the tubes. It appears that 
the higher the velocity of the cold water passing through the 
tubes, the more violent the agitation and the greater the amount 
of heat absorbed by the water. 

From British publications an abstract is made of a report 
submitted to the North-East Coast Institution of Engineers 
and Shipbuilders on various methods of producing high 
vacuum. 

Soon after the beginning of the war various conditions com- 
bined in preventing copies of German technical periodicals 
from reaching this country. In particular, copies of the 
Journal of the German Society of Engineers ceased to 
come about the middle of 1915. Arrangements are now being 
made to secure the back issues, and there is good reason to 
believe that the Society will have them ere long. In that case 
some arrangement will be made to make the valuable informa- 
tion contained therein available to the membership of the 
Society. 
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Acoustics 


Tue Doppter Errect, A. E. Watson and G. H. Makey. 
Flight, No. 469 (no. 51, vol. 9), December 20, 1917, pp 1335- 
1338, 4 figs. Discussion of the Doppler effect and its applica- 
tion to the location of flying machines in the air. According 
to the Doppler principle, the pitch of a note as heard differs 
trom the true pitch of the note as emitted by the source of the 
sound in accordance with one or both of the factors, namely, 
relative movement between the source and the medium of 
oscillations, and relative movement between the observer and 
the medium. In the present article is examined only the case 
in which there is relative movement between the source and 
the medium. This applies particularly to the case of the 
observer being stationary in the air or on the ground while the 
note is coming from an aeroplane moving through the air. 


Aeronautics 


AlrPLANE Dopes, Gustavus J. Esselen, Jr. The Journal of 
Industrial and Engineering Chemistry, vol. 10, no. 2, February 
1, 1918, pp. 135-137. 


Tue Design or Air Turpines, Alexander Klemin and Ed- 
ward P. Warner. Aviation and Aeronautical Engineering, vol. 
4, no. 1, February 1, 1918, pp. 19-22, 7 figs. 


Tue 230-H.P. Benz Apro ENGINE. Aeronautics, vol. 13, no. 
218 (New Series), December 19, 1517, pp. 476-490, 37 figs. 


Tueory Or Boms Droprinc. Aviation and Aeronautical 
Engineering, vol. 3, no. 12, January 15, 1918, pp. 819-822, 
11 figs. 


Iranian Nava Aircrarr. The Engineer, vol. 125, no. 3236, 
January 4, 1918, pp. 6-8, 6 figs. 


STanpARD AERO-ENGINE Propuction. Engineering, vol. 
105, no. 2715, January 4, 1918, pp. 13-14. An editorial dis- 
cussing the advantages and disadvantages of standardization 
in the production of aeronautical engines. The writer is in- 
clined to believes that more standardization should be applied 
in British production. 


TestiInG MACHINES FOR AEROPLANE MANUFACTURE. Engi- 
neering, vol. 105, no. 2714, January 4, 1918, pp. 1-4, 14 figs. 


Air Engineering 
How to Use a Psycurometric Cuart, J. I. Lyle. The 


Heating and Ventilating Magazine, vol. 15, no. 1, January 
1918, pp. 33-36, 1 fig. 


Engineering Materials 


Tests or Siac Concrete. A series of tests for the purpose 
of comparing slag, gravel and stone as the coarse aggregates 
for conerete is being carried on by the Pittsburgh Testing 
Laboratory, Pittsburgh, Pa., it being the intention to extend 
the tests over a period of five years. The tests made up to 
the end of the first six months have now been made public. 

The fine aggregate is sand from the Ohio River, while the 
coarse aggregates cover nine varieties of slag gathered from 
plants in various parts of the country, two kinds of gravel, 
two kinds of limestone, a trap rock and a crushed granite. 
The proportions were determined by establishing the leanest 
mixture which would produce a dense concrete when using the 
coarse aggregate having the highest percentage of voids and 
then using the mixture for all the materials. This led to the 
use of proportions of one part cement, two parts sand and 
four parts of the coarse aggregate. The specimens were kept 
in molds for 48 hr. and were then stored in damp sand for 35 


TABLE | RESULTS OF COMPRESSION TESTS ON 8-IN. BY 16-IN. 
SLAG-CONCRETE CYLINDERS 
Compressive Strength in Pounds per Square Inch 
Character 
of coarse 14 days 30 days 60 days 180 days 
aggregate 
used 
sie) 
ait Pie lm 
=< A A =< 
Gravel. 2093] 1792] 192 1|2608] 2040) 2294/3427/2378/2925) 42 0) 340413798 
Limestone. . 1840} 1720] 1758/2442] 1950) 2174)3846)3014) $343) 5011)381 1/4426 
Trap rock . 2109] 2026] 2063] 2454/2330] 2386)3416]3256| 3360] 4906/4738' 4819 
Granite. . 2208] 1980} 2122) 2334/2230) 2292/3258] 2760) 3043) 4248/4016/4151 
Slag No. 1. 127) 2999) 3075/3460] 3268) 3365)4906 | 4678] 4803 
Slag No. 2. 1998] 1897} 1941}2770} 2343) 2525) 3008) 2815} 2930) 3958)3.550) 3753 
| | 


days, after which followed storage in air. Four short pieces of 
reinforcing steel were imbedded in each of two cylinders from 
every batch for the determination of the corrosive tendencies. 
The results shown in Table 1 were obtained. (Railway Age, 
vol. 64, no. 3, January 18, 1918, pp. 165-166, e) 


Fire Tests or Buitoing Cotumns, Noeman F. Kimball. 
The Armour Engineer, vol. 10, no. 2, January 1918, pp. 107- 
116, 2 figs. Description of tests carried out at the Under- 
writers Laboratories in Chicago for the purpose of determining 
the ultimate fire resistance of large building columns and the 
fire-resistive value of various kinds of column protection. No 
actual results of the tests are reported. 
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THe Serrine or CEMENT AND PuLasters. Engineering, vol. 
105, no 2716, January 18, 1918, pp. 71-73. To be continued. 


Rare or AppLicaTion or Loap on. CoMPRESSIVE STRENGTH 
or Concrete, D. A. Abrams. A diseussion of the different 
rates of loading as affecting the results obtained from pre- 
cision tests of conerete. 

Among the conclusions at which the writer arrives is that for 
the richer mixes (1:5 and 1:3) tested at the age of 28 days, 
the strength when loaded at 0.15 in. per min. is 14 to 20 per 
cent higher than when loaded at 0.006 in. per min. 

It part of the load is applied at a fast speed and the re- 
mainder at a slow speed, the ultimate strength of the con- 
crete is not changed, even though as much as 88 per cent of 
the total load is applied at the fast speed. 

Knowing the approximate strength of the specimen, it will 
greatly expedite the work of testing and involve no sacrifice 
in accuracy, if we apply, say, 50 to 75 per cent of the ultimate 
load at a fast speed before changing to the slow speed. 

A machine speed which gives a shortening of the test piece 
of 0.01 to 0.02 in. per min. per ft. of the length is recom- 
mended as a standard rate for compression tests of concrete. 

The results show that the mean error of a group of tests 


Fic. 25,000-Hp. Francis Turpine 


made on the same day is considerably lower than that of a 
set of tests made on different days; while the mean error of 
the daily average compressive strengths is generally much 
higher than that of the average tests made on different days. 
(Engineering and Cement World, vol. 12, no. 2, January 15, 
1918, pp. 33-36, 2 figs., 4 tables) 


GerMAN-Mapve Borter Tuses. When the former German 
liner President Grant, now U. S. S. President Grant, was being 
put through preliminary tests after the necessary repairs, it 
was found that her boiler tubes were defective. Samples of 
the tubes taken out were tested at the New York Navy Yard 
by Prof. William Campbell, who, by the way, did not know 
where the tubes were obtained. 

Standard tests and microphotographs were made, and it was 
found that the German tubes were even poorer than such 
American tubes as have been previously rejected by the Navy. 
Mottling was found, presumably due to segregation of phos- 
phorns, as well as abnormally coarse grain. Phosphorus con- 
tents of 0.263 were found, while the sulphur was about the 
same as in American tubes, or 0.018. Excessive brittleness was 
also discovered. (Iron Trade Review, vol. 62, no. 4, January 
24, 1918, p. 274, e) 


Tue JourNAL 
Am.Soc.M.E. 


Firing 
AUTOMATIC ComMBUSTION CONTROL Saves Mucu Coat, I. L. 


Kentish-Rankin. Engineering and Cement World, vol. 12, no. 
2, January 15, 1918, pp. 42-44, 1 fig. 


Gas Firtxc Borers, T. M. Hunter. The Journal of The 
Institution of Electrical Engineers, vol. 56, no, 270, January 
1918, pp. 57-91, 3 figs., 17 tables. A very interesting paper 
of which an abstract will appear in an early issue. The tol- 
lowing subjects are discussed: Caloritie value of gas; stability 
of gas for boiler firing; drying and cleaning; heat transter: 
types of boilers, boiler draft, boiler settings; air leakage; 
radiation and conduction; combustion; practice: gas meas- 
urement, boiler control. 


NovuveL APPAREIL DE FRACTIONNEMENT POUR LES PéTROLES 
eT AuTRES Propurts VouaTILs, M. E. Hildt. Comptes Rendus 
Hebdomadaires des Séances de L’ Académie des Sciences, tome 
165, no. 23, December 3, 1917, pp. 790-793, 1 fig. 


Furnaces 


Gas CircuLaTion IN ReGenerator CHeckers, A. D. Will- 
iams. The Blast Furnace and Steel Plant, vol. 6, no. 1, January 
1918, pp. 29-33, 7 figs. 


Nouveau Type pe Four Evecrrigue A ACIER SANS ELEC- 
Tropes. Journal du Four Electrique et de l'Electrolyse, 260 
Annee, no. 24, December 15, 1917, pp. 325-326. 


Hydraulic Engineering 


Larcest Higu-Heap Francis Tursrne, Arnold Pfau, Mem. 
Am.Soe.M.E. Description of the hydroelectric equipment in- 
stalled in the White River plant of the Puget Sound Traction 
Light and Power Company near Sumner, Washington. This 
plant contains two 18,000-hp. Francis turbines operating under 
a net head of 440 ft., which have developed over 44,000 hp. 
without any detriment to their efficiency. 

In order to prevent excessive variations in speed and voltage 
of the power system it was necessary to use a very sensitive 
governor to quickly control the gates of the turbine. The 
sudden change in the flow of water through the pipe lines and 
tunnel would cause pressure variations which would not only 
impair the regulation, but might accelerate to such an extent 
as to wreck the whole plant. 

The following methods of precaution are used: 

1 A surge receiver at the end of the tunnel for the purpose 
of preventing surges set up by the tunnel from materially 
affecting the pressure in the pipe lines and vice versa. 

2 Pressure regulators so combined with the turbines that 
they permit of a sudden release of the water, which is brought 
to a stop when the governor closes the gates of the turbines 
quickly. 

3 Air-cushioned tanks which supply hydraulic energy to the 
turbines when the demand of load is so sudden that the water 
cannot accelerate in the pipe line sufficiently fast to prevent 
a serious drop in pressure. 

The proper combination of these devices, together with a 
liberal flywheel effect of the revolving parts of the generators, 
is said to have made it possible to attain a high aceuracy of 
speed regulation. 

The pressure regulator details are shown in Fig. 1. The 
regulator is directly connected to a branch pipe provided on 
the lower portion of the spiral casing. It consists of an elbow 
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with the circular disk valve opening and discharging water 
downwardly through the plain steel pipe into the tail race. 
The disk valve is connected to a piston subjected to water 
pressure controlled by a regulating valve, which in turn is 
relay operated from a direct connection to the turbine gates. 
The oil dashpot is so inserted into this connection that the 
motion of the turbine gates is transmitted to the regulating 
valve only when the governor closes the former quickly, the 
slow motion only being completely absorbed in the dashpot. 
Thus the discharge of the turbine can be quickly switched over 
from the turbine to the pressure regulator, and there reduced 
slowly in accordance with the setting of the bypass in the oil 
dashpot determining the rate of the closing motion. 

The governor is installed on a special stand containing the 
tivballs and the relay of the governing device. The oil pressure 
is obtained from a central oil-pressure system located in the 
basement of the plant and is produced in the pumps of a 
rotary-gear type. The governor has a capacity of about 50,000 
ft-lb., and is capable of moving the turbine gates over their 
full stroke in one second. 

In a test the full load of 20,000 hp. was thrown off suddenly, 
causing the governor to close the gates quickly. The speed did 
not rise more than 12 per cent above normal, and the maximum 
pressure rise in the pipe line above normal did not exceed 5.5 
per cent as against a guaranteed pressure rise of 15 per cent 
and a speed rise of 18 per cent. (Power, vol. 47, no. 6, Feb- 
ruary 5, 1918, pp. 174-177, 6 figs., d) 


VeRIFICATION OF THE Bazin Weir Formvuta sy Hypro- 
CuemicaL Gauaeines, Floyd A. Nagler. Proceedings of the 
American Society of Civil Engineers, vol. 44, no. 1, January 
1918, pp. 3-54, 24 tigs., 4 tables, 1 plate. 


Sur LA DETERMINATION DES DIMENSIONS LES PLUS AVAN- 
TAGEUSES DES PrRiIncIPAUX ELEMENTS D'UNE INSTALLATION DE 
Force E. Batiele. 
de l’ Academie des Sciences, vol. 165, no. 25, December 17, 1917, 
pp. 995-997. 


Comptes Rendus des Séances 


Internal-Combustion Engineering 


Gas Propucer wirn FLoating In a gas pro- 
ducer recently developed by the Chapman Engineering Com- 
pany, of Mount Vernon, Ohio, a floating agitator is provided 
to stir up the fuel bed.” The purpose of this device is to pre- 
vent the formation of clinkers by destroying blowholes and 
hot spots in the fuel bed. 

It is claimed also that the agitator eliminates hand poking, 
as well as increases the capacity of the producer and the qual- 
ity of the gas because of the frequent stirring of the entire 
surface of the firebed. 

The agitator, Fig. 2, is built of heavy seamless tubing, the 
eross-arms being provided with stirring fingers of high-carbon 
steel. Cooling water is carried to the end of each finger by 
an inner tube. If desired, steam can be used for blowing on 
the fingers. The agitator passes through the fuel bed at the 
rate of five revolutions per hour. Motor drive is employed, 
the power being transmitted to a worm and wormwheel run- 
ning into it. 

The vertical or “oating movement of the agitator resembles, 
on a large seale, the combined movement of a Yankee screw- 
driver. The vertical shaft of the agitator has a spiral driving 
head, with two large, serewlike spiral flanges that engage in 
sliding contact with two lugs projecting inwardly from the 
driving-wheel hub. Under ordinary conditions the wheel with 
the agitator revolve together, but if an obstruction is encoun- 
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tered, or the agitator becomes submerged too deeply in the 
surface of the firebed, it automatically serews up at once to 
a point where the forces are again in balance. (The Iron Age, 
vol. 101, no. 6, February 7, 1918, p. 385, 1 fig., d) 


Census or InTERNAL-ComBUSTION ENGINES. The National 
Gas Engine Association Bulletin has just made public data on 
the 1914 census of internal-combustion engines. 

From this census it appears that in 1914 there were 809 
establishments which reported the manufacture of engines, of 
which 243 made steam engines, 549 made internal-combustion 
engines and 52 made waterwheels, motors and turbines. 

As regards internal-combustion engines, the great bulk of 
the engines produced were rated at having less than 50 hp. 
and less than 2 per cent as having more than 50 hp. More 
than nine-tenths of these engines had less than 10 hp. (V. G. 
E. A. Bulletin, vol. 3, no. 7, February 1918, pp. 2-4, s) 


Fic. 2) Gas Propucer with FLOATING AGITATOR 


Tue Armour Institute or TecHNOLOGY INTERNAL 
TION ENGINE ENGINEERING LanoratTory, Daniel Roesch. The 
Armour Engineer, vol. 10, no. 2. January 1918, pp. 102-106, 
6 figs. Description of the new unit-type laboratory at the 
Armour Institute of Technology. 


Tue Escape or Exunaust Gas 1x Two-Srroke-Cycie En- 
Gtnes, Guy B. Petter. In a two-stroke-cycle engine it is neces- 
sary to know the time required for the exhaust pressure to fall 
from its initial value to the atmospheric. Engines of the type 
referred to have inlet and exhaust ports in the cylinder wall 
which are uncovered by the piston toward the end of its out- 
ward stroke. The exhaust ports are given a “lead” so that 
the exhaust may get away by the time that the air ports open. 

The velocity of escape of exhaust gas through the exhaust 
ports is affected with many uncertainties, and especially with 
the contraction of the gas by cooling. As, however, we wish 
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to establish a formula for purposes of comparison only, we 
assume that the fall of pressure is due entirely to the escape 
of gas through the exhaust ports at constant velocity. 
Let v = constant velocity, in. per sec. 
p=pressure (absolute) at the instant t (in seconds) 
reckoned from the moment of exhaust opening, |b. 
per sq. in. 
V =eapacity of cylinder and cylinder head above piston 
when the exhaust ports begin to open, cu. in. 
A = area of exhaust ports open at the instant t¢, sq. in. 
b = total width of exhaust ports, in. 
m = engine speed, deg. per sec. 
a = erank throw, in.. 
c = connecting-rod length, in. 
e = line joining crankshaft center to gudgeon pin, in. 
Values with the suffix o are for initial conditions when the 


exhaust ports begin to open, and valves with the suffix f are 
for final conditions when atmospheric pressure is reached. It 


Fic. 3 Exuaust Port OPENING DIAGRAM 


will be noted that p; is atmospheric pressure in absolute units. 
The total quantity of gas eseaping is 
Po — Pf 
Pf 


The quantity of gas escaping in a small interval A t at the 
instant ¢t is 


Vv 


P 
Pr 
Po— pr 't 
and V= [1] 
Pr t, Pf 


Assuming from the evidence of the indicator card that the 
fall of pressure is direetly proportional to the time, we write 


(po — py)t 
p = Po— [2] 
f 
Also, we may write with sufficient accuracy 
A 
ty 
Then we shall have 
Po— Pty j —(Po—pr)t 
Pr t prtr ty 


Integrating and applying the limits, we have 


Po— Pr Po ty po—p 
V == vA . — 5 
Pr 2 3 (5) 


or 
vA sts (po + 2p;) 
6 (po — pr) 


Consider the triangle in Fig. 3, formed by the crank a, the 
connecting rod ¢ and the line e from the crankshaft center to 
the gudgeon pin. Neglecting the obliquity of the connecting 
rod, the depth of the exhaust-port opening at the instant t is 
a(cos D — cos Do) where D is the angle of the crank before 
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dead-center position at the instant t, and D, is the angle at the 
instant of exhaust-port opening. 


Then 
Do = D -— mt, or D = Do — mt........... [6] 
And 

Ay = ab { cos (Do — mt;) —cos Do} ........ [7] 

Therefore 

V = vabt; { cos (Do — mt;) — cos . . [8] 
6 (po — pr) 


From [8] we can compute v if ty is known or f; if v is 
known. The solution for ty is best found graphically from 
the intersection of the curves 


6 (po—py)¥ 
vabt; (po + 2 py) 


[9] 


and 
y = cos(Do — mt;)— cos Do.......-.-- {10} 

It is not to be supposed that these results will be physically 
correct, but they will serve for purposes of comparison. A 
mean value of v under ordinary working conditions can be 
obtained with the indicator card of any well-designed engine, 
taking t; from the card and v from [8]. For the Petter erude- 
oil engine it is found to be in the region of 1650 ft. per see. 
With this value of v it is easy to determine from Equation 
[8] suitable values for the width and lead of the exhaust ports. 
The relation 

= — a — 2ae cos D 

enables the position of the piston to be found tor any crank 
angle D. (Engineering, vol. 105, no. 2714, January 4, 1918, 
p. 7) 


KromHout Marine EnGINe. Description of the 
largest Kromhout marine-type engine yet built. The general 
principles of construction of these engines were deseribed in 
THe JournaL (January 1914, p. 022). 

This engine, built in Amsterdam, Holland, operates on the 
two-stroke ecyele, having four eylinders of 16%4-in. bore by 
1834-in. stroke, and develops its full power at about 240 r.p.m. 

Starting and reversing of the engine is effected by means 
of compressed air. Referring to Fig. 4, the camshaft FE is 
carried on the front of the engine, two cams being fitted for 
each cylinder to operate the air-starting and reversing valves. 
In addition, the camshaft has four cams for operating the 
four feed pumps. This camshaft is operated by the hand- 
wheel A by means of which a shaft can be moved in a fore- 
and-aft direction with the engine either stationary or running, 
the cams being so arranged that the movement cf the shaft 
with the engine stationary admits compressed air for starting 
to the cylinder in the best position for commencing the rota- 
tion of the engine in the required direction, that is, to go 
ahead or astern. The engine has no dead center, but will start 
from any position, either ahead or astern. Air is admitted 
to the requisite cylinder through the valves G, the jackets of 
which are water-cooled, and immediately above each valve is 
mounted a small horizontal cone valve for indicating pur- 
poses. 

The stroke of the fuel feed pumps and consequently the 
revolutions of the engine are regulated by the hand wheel D 
with the shaft operated by this lever being also connected to 
the governor F’, so that the strokes of the fuel feed pumps 
are adjusted as required by the governor in the event of the 
load being suddenly taken off for any reason. The hand- 
wheel D operates a friction clutch used for disconnecting the 
propeller shaft from the engine when the signal “stop” is 
telegraphed down from the navigating bridge. -The governor 
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then automatically comes into action and reduces the stroke 
of the fuel feed pump as necessary, so that the engine runs 
at about 100 r.p.m., at which speed the cylinder vaporizers 
remain at the proper temperature to keep the engine running 
and in definite time. 

The governor /° has several functions. It controls the revo- 
lutions per minute of the engine in two ways: first, as de- 
scribed, by reducing the pump stroke. At the same time, 
however, it throttles the seavenging in order to maintain the 
required temperature in the combustion chamber. It has also 
one particular advantage and that is, when the engine at sea 
is running at normal full speed of 200 r.p.m. and the pro- 
peller heaves out of the water, the governor at onee prevents 
any tendency to racing. 

The handwheel J enables the engineer to adjust the quan- 
tity of seavenging air in relation to the engme speed. There 
are also manual means for regulating the quantity of cireu- 


GeNeRATED GEAR TeEeTH, Trevor Rapson. The Automobile 
Engineer, vol. 8, no. 110, January 1918, pp. 2-6. 


THe Maxine or anp Rine Gages, J. H. Smith. 
American Machinist, vol. 48, no. 5, January 31, 1918, pp. 
191-193, 6 figs. 


INTERCHANGEABILITY, TOLERANCES AND FinisH, J. P. 
Brophy. American Machinist, vol. 48, no. 4, January 24, 1918, 
pp. 156-157. 


Machine Tools 


LarGe CRANK Pin TURNING Macuine. The Engineer, vol. 
125, no. 3238, January 18, 1918, pp. 50-52, 6 figs. 


Tue Evo.vution or a Speep Steet Toon, J. T. Thorne. 
General discussion of the manufacture of high-speed tool 
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lating water per cylinder, safety valves being provided to 
prevent any damage to the pumps should all four control 
valves be closed down inadvertently at the same time. 

A special receptacle for methylated spirit is provided for 
the preliminary heating of the lamps: namely, a deep cup 
with a long handle which can be conveniently filled without 
danger of spilling, put into position and lit up without any 
chance of the spirit overflowing if the ship is rolling heavily. 

The vaporizing arrangements are such that blow lamps are 
required for starting purposes only. Once the engine is run- 
ning it will continue to do so at any revolutions between 100 
and 240 for any length of time, and will pick up the full load 
immediately, even after running at the lowest number of 
revolutions for several hours. This is achieved simply by the 
fact that the quantity of seavenging air is always proportion- 
ate to the revolutions per minute. The engine requires no 
water injection. 

An auxiliary set is supplied with each unit to drive the air 
compressor and possibly also the dynamo and bilge and ballast 
pumps. It is usually construeted on the same principle as the 
main engine, but without the reversing gear. (The Engineer, 
vol. 125, no. 3237, January 11, 1918, pp. 36-37, 3 figs., d) 


Machine Shop 


TaPpep Hotes. The Automobile Engineer, vol. 8, no. 110, 
January 1918, p. 11. 


MHOUT MARINE ENGINE 


steel, with brief reference to the influence of impurities and 
heat-treatment. The following statement is of particular 
interest: “ High-speed steel instead of being a tough, inert 
material, as many people suppose, is rather to be compared 
to a finely balanced piece of machinery and is swung this 
way or that by the various influences it undergoes in the 
process of heat-treating.” (Proceedings of the Steel Treating 
Research Society, vol. 1, no. 5, Deeember 1917, pp. 4-19, 
12 figs.) 


Mechanics 


FLYWHEEL DesicNn ror Miits, G. E. Stoltz. The 
intermittent character of the rolling-mill load makes it neces- 
sary to have adequate flywheel capacity to equalize the power 
requirements and avoid heavy momentary overloads on the 
driving unit. The use of a proper flywheel effect permits, in 
certain cases, the installation of driving and generating equip- 
ment designed to carry a load of practically a constant char- 
acter. Better overall economy is obtained, although the fric- 
tion loss of the flywheel is added. 

The writer discusses in brief the theory of flywheels. 

The location of the flywheel is of importance. Logically, 
the flywheel should be placed as near the load as possible, 
but in some applications, such as sheet mills, this is not 
feasible as the mill speed is too slow. To properly equalize 
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the load on an 8-stand mill with the flywheel operating on 
the mill shaft at 30 r.p.m., a flywheel of 350 tons weight 
would be required. This is not practical, and on engine- 
driven mills, even with a comparatively large engine but a 
moderate-sized wheel, the engine does not fully compensate 
for lack of flywheel capacity, with the result that the speed 
drops considerably when peak loads are obtained. With elee- 
tric drive the motor is usually operating at about 240 r.p.m. 
and a herringbone-gear unit is provided to obtain the proper 
mill speed. The flywheel capacity is usually obtained by 
placing the flywheel at each end of the pinion shaft. By doing 
this the total weight of the wheels would be 30 tons to pro- 
vide the same flywheel effect as would be obtained if a 350- 
ton wheel were placed on the mill shaft. This has the dis- 
advantage of transmitting all the peaks through the gears, 
but is the practical solution for this type of drive. Where 
sheet-mill engines have been replaced by motors with ade- 
quate flywheel effect, the monthly output may be increased 
approximately 10 per cent, which is due to the elimination 
of periods when the mill is slowed down sufficiently to inter- 
fere with its operation. 

The conditions in the case of a blooming mill were investi- 
gated. The mill was of the three-high type, 28-in., operating 
at 70 r.p.m. Among other things, the writer calls attention 
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to the fact that it is important to take under consideration 
the type of control used, as some utilize the { ywheel effect 
to a better advantage than others. 

From this point of view Fig. 5 is of interest. It refers to 
a sheet mill and shows the kilowatt input with notching in 
relays which regulates the amount of grid resistance of the 
secondary circuit of the motor, while the other eurve is taken 
with the liquid slip regulator in the secondary cireuit. The 
flywheel effect is the same, but the regulator does not come 
into action until the motor is fully loaded, With grid resist- 
anee in the secondary of the motor the flywheel and motor 
slow down in direet proportion to the load and when full load 
on the motor is obtained, the flywheel may be operating at 
15 per cent slip and any further peak load cannot be absorbed 
by the flywheel to the same extent as when at its full speed. 
(Iron Trade Review, vol. 62, no. 4, January 24, 1918, pp. 
272-274, 3 figs., pe) 


So.vutTion oF or Torsion By THE Use oF Soap 
Fitms, A. A, Griffith and G. I. Taylor. The equations which 
represent the torsion of an elastic bar of any uniform cross- 
section are of exactly the same form as those which represent 
the displacement of a soap film due to a slight pressure acting 
on its surface, the film being stretched over a hole in a flat 
plate of the same shape as the cross-section of the bar. 
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Hence, by making appropriate measurements of soap films 
it may be possible to find the stresses and torsional stiffness 
of a twisted bar or shaft of any cross-section whatsoever. 

Torsional problems are of great importance in aeronautical 
calculations. Propeller blades, spars, struts, ete., are subject 
to torsion, and at the same time have to be made of complex 
sections. It is therefore important to know the torsional 
stress occurring in them, so as to be able to use the minimum 
of material. The writers have developed a very simple ex- 
perimental method for solving these problems. 

A hole is eut in a thin plate of the seetion required to 
be investigated and a circular hole of a predetermined dia- 
meter is cut alongside it. The plate is placed in a box and soap 
films are stretched across the holes. The films are blown out 
slightly by reducing the air pressure on one side of them. 
By making suitable measurements of the shape of the resulting 
film surfaces it is possible to find the stresses in a bar of 
the given section in terms of the stresses in a cireular bar 
of the same diameter as the circular hole when the two bars 
are twisted through the same angle per unit of length. By 
means of other measurements it is equally easy to find the 
ratio of the torques which must be applied to the two parts 
in order to produce the same twist in both. 

In order to apply this method, apparatus is required with 
which three kinds of measurements can be made: 

1 Measurements of the inclination of the film to the plane 
of the plate at any point for the determination of stresses. 
Optical reflection apparatus is used, the image of an eleetric- 
lamp filament being used in the film in such a way that the 
reflection ray is coincident with the ineident ray, so that their 
common direction gives the inclination of the normal to the 
surface of the film. 

2 Determination of the contour lines of the film. For map- 
ping these lines a steel needle, point, moistened with soap 
solution, is arranged to move about over the plate, its distance 
therefrom being adjustable by means of a micrometer serew. 
The point is made to approach the film until the distortion 
of the image in the latter shows that contact has oceurred. 
This method of mapping contours is referred to here as the 
spherometer method. 

3 Comparison of the displaced volumes of the test film and 
circular standard for finding the corresponding torque ratio. 
This is done by blowing the films up by running a known 
volume of water, or preferably soap solution, into the ap- 
paratus from a pipette. 

The apparatus consists, therefore, of this spherometer for 
mapping the contour lines and the auto-collimator for de- 
termining the inclination of the film, this determination being 
usually confined to the determination of inclinations at given 
points on the boundary which are marked by scratches on 
the plate. For stress measurements the auto-collimator 
method is better than the contour-line method since it gives 
the inclination directly, whereas in the other case the inelina- 
tion can only be found by a graphical determination. 

Investigation of torsion ‘problems by the soap-film method 
was checked by experiments of wooden beams of the same 
section. In one of these experiments a walnut plank was 
shaped so that its section was exactly the same as the hole in 
one of the test planes which represented a section in a propeller 
blade of fineness ratio 10.55, having its thickest part about 
one-third of the way from the leading edge. The value of 
the modulus of rigidity M was found by performing a tor- 
sion test on this plank, using the expression for the torque 
given by a soap-film experiment on the plate which was used 
in shaping the plank. N was found to be 0.1355 & 10° Ib. per 
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sq. in. Five circular holes were then cut in the plank and 
their rigidities were measured. The mean value of N found 
in this way was 0.1387 X 10°, or a difference of only 2.3 per 
cent. 

When contour lines have been mapped the torque may be 
found from them by integration. If the graphical work is 
carefully done the value found in this way is rather more 
accurate than the one obtained by the volumetric method. 
Contours may also be used to find stresses by differentiation, 
that is, by measuring the distance apart of the neighboring 
contour lines: but here the comparison is decidedly in favor 
of the direct process, owing to the difficulties inseparable 
from graphical differentiation. The contour map is never- 
theless a very useful means of showing the general nature of 
the stress distribution throughout the section in a clear and 
compact manner. The highly stressed parts show many lines 
bunched together, while few traverse the regions of low stress, 
and the direction of the resultant stress is shown by that of 
the contours at every point of the section. Furthermore, the 
map solves the torsion problem, not only for the boundary, 
but also for every section having the same shape as a contour 
line. 

With the aid of simple apparatus of this kind the truth of 
theorems such as those contained in the following list may 
be readily demonstrated. 


a The stress distribution—and therefore the torque—for 
any section is independent of the axis of twist. This is easily 
seen, since the shape of the soap film is completely determined 
by the boundary and the value of 4S/p. Hence the torque 
on a number of bars clamped together at their ends may be 
found by adding the separate torques which would be neces- 
sary to twist each through the same angle. This, as in other 
cases, applies to torque only. It will be realized that in 
practice there will be bending stresses which must be taken 
account of in the usual way. 

b Any addition of material to a section must increase the 
torque, and vice versa, so long as the distribution of material 
in the original section is unaltered. 

« Any cut made in a section, whether it decreases the area 
or not, must decrease the torque. 

d The stress at any point of the boundary of a section is 
never less than the boundary stress in a circular bar under 
the same twist, and whose radius is equal to that of the cirele 
inseribed in the section which touches the boundary at the 
point in question. 

More generally, if one section lie entirely inside another 
so as to touch it at two or more points, the stresses in the 
inner figure are less than those in the outer one at the points 
of contaet; if the two figures are approximately congruent 
in the neighborhood of the points of contact, the difference 
between the stresses is small. The maximum stress in a see- 
tion is not greater than 2aNr, where a is the radius of the 
largest inseribed circle, unless the boundary is concave, that 
is, reéntrant. 

e If a coneave part of the boundary approximates to a 
sharp corner, the stress at this point may be very high, and 
if the curvature is infinite when the stress is also theoretically 
infinite, whatever be the situation of the corner with respect 
to the rest of the section. Actually, of course, if the material 
is ductile, we can only deduce that the stresses at such a cor- 
ner are above the elastic limit. 

f It is a consequence of (e) that it does not necessarily 
follow that the making of a eut in a section will reduce its 
strength, whether material is removed or not. As an example 


of this, one may quote the case of an angle iron in which 
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the internal corner is quite sharp. It is well known in prac- 
tice that this will often fracture. It may be strengthened, 
however, by reducing the section, planing out a semicircular 
groove at the root of the angle iron. 

g There can be no discontinuous changes of stress any- 
where in a section, excepting only those parts of the boundary 
where the curvature is infinite—concave or convex sharp cor- 
ners. 

h The maximum stress occurs at or near one of the points 
of contact of the largest inscribed circle, and not, in general, at 
the point of the boundary nearest the centroid, as has been 
hitherto assumed. An exception may oceur, if, at some other 
part of the boundary, the curvature is—algebraically—con- 
siderably less; that is, the boundary is more concave than it 
is at this point. 

i If a section which is long compared with its greatest 
thickness be bent so that its area and the length of its median 
line are unchanged, its torque will not be greatly changed 
thereby. For instance, the torsional stiffness of a metal plate 
is practically unaltered by folding or rolling it up into the 
form of an | or a split tube. Soap-film experiments show, 
in fact, that there is a diminution of less than 5 per cent when 
the inner radius of the boundary is not less than the thickness 
at the bend. 

) The “unstressed fiber,” which is situated at the point cor- 
responding with the maximum ordinate of the soap film, is 
near the center of the largest circle which can be inscribed 
in the section. ’ 

In general, the inscribed circle has a maximum value 
wherever it touches the boundary at more than two points, 
and there is usually an unstressed fiber near the center of 
each of these circles. Between each pair of maximum ordi- 
nates on the soap film, however, there is a “ minamax” point, 
which is near the center of the corresponding minimum in- 
scribed circle. This fiber in the bar is also unstressed. 

k The “ lines of shearing stress’ round the unstressed fibers 
of the first sort are initially ellipses, and round those of the 
second sort hyperbolas, from which shapes they gradually ap- 
proximate to that of the boundary. Notions of this sort are 
useful in practice, because it is possible, with their help, to 
sketch in the general nature of the lines of shearing stress 
for any section. 

The rest of the paper is devoted to the discussion of approxi- 
mate formule for torques and stresses, and concludes with a 
mathematical appendix. Those who desire to follow the matter 
further will do well to refer to the original. (Engineer, vol. 
124, no. 3234, December 21, 1917, pp. 546-547, 2 figs., eA) 


Mechanics 


Tue LaTerRaL VIBRATIONS OF Bars OF VARIABLE SECTION, 
J. W. Nicholson. Proceedings of the Royal Society, vol. 93, 
no. A 654, September 1, 1917, pp. 506-519. 


LAMINATED STEEL-SpriING Proportions, H. H. Kennedy. 
American Machinist, vol. 48, no. 5, January 31, 1918, pp. 
182-183. 


CrrcuLak-Arc Bow-Girper, William Knight. Engineering, 
vol. 105, no. 2716, January 18, 1918, pp. 55-57, 12 figs. 
Measurements 


Tue Avtomatic ContTROL AND MEASUREMENT oF 
Temperatures, Richard P. Brown. From his experience in 
this country the writer claims that for industrial service an 
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instrument actuated by the expansion of nitrogen gas is the 
most satisfactory for temperature measurement up to 800 
deg. fahr. 

This instrument consists of a bulb of copper which is 
inserted in the heat and is connected by capillary tubing to 
an indicating or recording gage containing a helical expansive 
spring. The expansion of the gas in the bulb exerts a pres- 
sure in the capillary tubing which is conveyed to the spring 
in the instrument and the pointer attached directly to this 
spring moves across the seale or chart. 

The writer diseusses other instruments, such as thermo- 
electric pyrometers for use in measuring moderate tempera- 
tures where the measuring instrument must be placed at a 
considerable distance, or for measuring temperatures above 
the range of the gas-expansion instrument. 

The writer has developed a new instrument which he calls 
the Brown heat meter and which is claimed to give greater 
precision in temperature measurements than is seeured with 
the high-resistance millivoltmeter. 


In this instrument, in addition to the standard high- 
resistance millivoltmeter, is used an ordinary dry cell about 
1% in. in diameter by 2% in. long, and a suitable rheostat 
to reduce the voltage of the dry cell from approximately 
1% volts to a range from 0 to 60 millivolts, the voltage pro- 
duced as a maximum by the thermocouples. In the opera- 
tions adjustments are first made to insure that the voltage 
developed by the thermocouple is equal to the reduced voltage 
of the dry cell. Then the voltage of the thermocouple is cut 
out and the voltage of the dry-cell cireuit read by direct 
deflection, which eliminates the line resistance entirely, just 
as a potentiometer gives a deflection indicating the actual 
temperature developed by the thermocouple at the moment 
of reading the instrument. It does not, however, indicate 
the fluctuation in temperature of the thermocouple, since it 
is the voltage from the dry cell that is being read. It is 
possible, however, to get this reading by connecting the thermo- 
couple to the meter of the dry-cell cireuit and noting whether 
the indications are the same. 

The writer also discusses in detail automatic temperature 
control and the design of a temperature-signaling pyrometer, 
which latter is an instrument which will automatically sig- 
nal by lights whether the temperature is too high, correct, 
ot too low in any particular furnace. (Proceedings of the 
Steel Treating Research Society, vol. 1, no. 5, December 1917, 
pp. 32-35.) 


Munitions 

SHELL Makinc sy Improvep MACHINE AND MetHops. De- 
seription of a method developed in a small machine shop to 
manufacture shells. A company in Ohio undertook the manu- 
facture of shells for the Belgian army. The orders soon out- 
grew the capacity of the plant and a small shop was leased 
in Buffalo. In this latter plant the company manufactured 
shells of the French type having a longer taper and designed 
according to metric measurements. This required the im- 
provisation of special machinery. One of the most interesting 
problems was connected with the process of nosing these 
French-type shells. The usual process of placing the shell 
forging centered and rough-machined vertically face down 
under a hammer or press and swedging it under a die could not 
be applied in manufacture under French specifications because 
of the thinness of the metal. 

To meet this difficulty R. J. Wehland developed a machine 
for applying the force perpendicularly to instead of along the 


axis of the curve. This machine consists essentially of a steam 
hammer with two dies and a movable carriage which feeds the 
shell between the dies and rotates it between strokes of the 
hammer. The lower die is rigid. The upper one is impelled 
against the shell with a 1-in. stroke at the rate of 125 times 
per minute. 

The shell base is held in the block on the carriage or feeding 
machine. Rotation is induced by a compressed-air motor 
working through a small pinion to the large gear which rotates 
the clamping device by which the shell is held. This rotation 
is at a constant rate, the entire carriage being moved forward 
by means of a large handwheel until the nosing attains the 
form desired. 

The hammering is perpendicular to the long axis of the 
shell, and the only force delivered along the axis of the shell 
is that forward movement on the table by which the carriage 
is moved forward by the handwheel when the shell is fed into 
the dies. 

This nosing machine may be used in connection with a forg- 
ing press, as well as with the steam hammer. (7he lron Trade 
Review, vol. 62, no. 6, February 7, 1918, p. 373, 1 fig., d) 


GaGES AND GAGE MAKING FoR Munition PLANTs. 
pared by the Library of the Engineering Societies. } 

1913.—Inspection Gages for Remington Gun Parts, 191°. 
(Amer. Mach., vol. 38, pp. 763-768.) Discusses the lite of 
gages; describes counterbore gage, milling inspection gage and 
contour gage. 

1915.—Machining Shrapnel Shells, 1915. ( Machinery, vol. 
21, pp. 638-639.) Detailed description of gages for British 
and American shrapnel shells. 

1915.—Standardization of B. A. Serews, 1915. (Mech. 
Engr., vol. 36, pp. 75-76.) Provisional conclusions reached by 
the Small Screws Sub-Committee of the Engineering Stan- 
dards Committee, enabling the National Physical Laboratory 
to issue a list of dimensions which may be of service at the 
present juncture to persons using the screws and assist in 
obtaining interchangeable work. 

1916.—Abbott, P. W., What’s the Matter with Our Methods 
of Threading? 1916. (Amer. Mach., vol. 44, pp. 173-175.) A 
study of the various elements entering into the production of 
good screw threads both internal and external; relates to ac- 
curacy in munition and other work. 

1916.—Anderson, John R., Adjustable Limit Gage for 
Munition Parts, 1916. (Amer. Mach., vol. 45, p. 339.) Illus- 
trated description of a “ bridge gage.” 

1916.—Baker, Donald, Manufacturing Parts of Type 80 
Time Fuses, 1916. (Machinery, vol. 23, p. 297.) Gives de- 
tails of gages used in testing and manufacturing fuse parts. 

1916.—Bogart, F. H., Deceptive Working Limits on Muni- 
tions, 1916. (Amer. Mach., vol. 45, pp. 1021-1023.) Analysis 
of working limits on various parts. 

1916.—Booth, W. H., Limit Gage System in Principle and 
Practice, 1916. (Mech. Engr., vol. 37, pp. 109-112.) Deals 
with design and materials of limit and serew gages; article 
written because the widespread interest in munitions has 
brought the question of limit-gage systems very much to the 
front. 

1916.—Bogart, F. H., Production Gages, 1916. (Amer. 
Mach., vol. 45, p. 1106.) Diseusses their application to muni- 
tion work. 

1916.—Booth, W. H., Limit Gage Principles and Practical 
Applications, 1916. (Canadian Machinery, vol. 15, pp. 285- 
286, 343, 417-418.) On limit gages for various services, mate- 
rials, designs, etc.; states that it is of interest in relation to 
munition work. 
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1916.—Colvin, Fred H., Caps and Base Plugs for Time 
Fuse, 1916. (Amer. Mach., vol. 45, pp. 467-471.) Illustrated 
details of gages used. 

1916.—Colvin, Fred H., Making Adapters for British De- 
tonating Fuse, 1916. (Amer. Mach., vol. 44, pp. 239-241.) 
Illustrated details of gages used for the adapters. 

1916.—Colvin, Fred H., Making Copper Rifling Rings, 1916. 
(Amer. Mach., vol. 44, pp. 678-679.) Shows a simple device 
for gaging ring used on the base of a shell to make it follow 
the rifling grooves in a gun. 

1916.—Colvin, Fred H., Making Five Million Primers for 
Cartridge Cases, 1916. (Amer. Mach., vol. 44, pp. 309-315.) 
Shows illustrated details of gages used. 

1916.-Colvin, Fred H., Making the British Time Fuse 
Mark 80-44, 1916. (Amer. Mach., vol. 45, pp. 367-374, 421- 
425.)  LDeseribes and illustrates tools and gages for making 
time fuses. 

1916.—Colvin, Fred H., Making the Small Parts of the 
British Time Fuse, 1916. (Amer. Mach., vool. 45, pp. 549- 
553.) Gages used for different parts of the fuse are shown. 

1916.—Colvin, Fred H., Making Top and Bottom Rings for 
Time Fuses, 1916. (Amer. Mach., vol. 45, p. 513.) Deseribes 
a variety of special gages for fuse work. 

1916.—Colvin, Fred H., Manufacturing British 8-in. Shells 
in 445 Hours, 1916. (Amer. Mach., vol. 44, pp. 749-754, 807- 
813.) Illustrated details of gages used. 

1916.—Colvin, Fred H., Manufacturing 120-mm. Serbian 
Shells, 1916. (Amer. Mach., vol. 44, pp. 397-403, 453-458. ) 
Details ot the gages used, and of turning shells by power to 
try the gages. 

1916.—Darling, H. M., Adjustable Limit Gage for Muni- 
tions Parts, 1916. (Amer. Mach., vol. 45, p. 969.) Deseribes 
gage for testing straightness of small-size twist drills. 

1916.—-Darling, Herbert M., Making Accurate Templets 
(letter), 1916. (Amer. Mach., vol. 44, p. 865.) Method for 
gaging the form of shells. 

1916.—Dowd, A. A., Making Gages for Shrapnel Shells, 
1916. (Iron Trade Review, vol. 59, pp. 17-20.) Economies 
for gage manufacture; examples of gages. 

1916.— French Screw Gage, 1916. (The Engineer, vol. 122, 
p. 234.) Describes and illustrates a simple form of screw gage 
devised by M. Marre; relates to the adoption of the S. I. serew 
thread by the French Minister of War. 

1916.—Glazebrook, R. H., Limit Gages, 1916. (Engrg., vol. 
102, pp. 224-225, 240-242, 236-238 and 252-254.) Illustrated 
article subdivided into gages for plain cylindrical work, serew 
gages, form. and position gages. States that the importance 
of subject has grown since the commencement of the war. 

1916.—Lavender, J. H., Some Notes on Hardening Screw 
Gages, 1916. (Engrg., vol. 102, p. 631.) Particulars obtained 
from experimental work extending over a period of six 
months. 


1916.—Hamilton, Douglas T., Gaging and Inspection Meth- 
ods, 1916. (Machinery, vol. 23, pp. 95-118.) The develop- 
ments of interchangeable manufacture; the limit system and 
its advantages; difference between allowance, tolerance and 
limit; probable life of gages, ete. 

1916.—Hamilton, Douglas T., Profile and Indicating Gages, 
1916. (Machinery, vol. 23, pp. 208-219, 302-318.) Deserip- 
tion of different types of gages working on the indicating 


principle which have been used with satisfactory results in the 
manufacture of munitions. 


1916.—Hey, J., Two Gages for Use in Fuse Heads, 1916. 


(Machinery, vol. 8, p. 751.) Tllustrated description of gages 
used in a British factory. 


1916.—Loading Primer Bodies, 1916. (Amer. Mach., vol. 
45, p. 460.) Final assembling and gaging devices used for 
primers. 

1916.—Manufacture of Mark II Gains for 18 Pdr. H. EF. 
Shells, 1916. (Canadian Machinery, vol. 15, p. 277.)  De- 
seribes gaging device. 

1916.—Mawson, Robert, Making Bayonet Scabbards, 1916. 
(Amer. Mach., vol. 44, p. 292.) Shows tension gage for 
bayonet seabbard. 

1916.—Mawson, Robert, Making 1-lb. Cartridge Cases, 1916. 
(Amer. Mach., vol. 44, p. 1032.) Illustrated details of gages 
for testing cartridge cases. 

1916.—Mawson, Robert, Making the 18-lb. Cartridge Case, 
1916. (Amer. Mach., vol. 45, p. 381.) Shows details of the 
gages used. 

1916.—Mawson, Robert, Making the 4.5-in. Howitzer Car- 
tridge Case, 1916. (Amer. Mach., vol. 45, p. 110.) Shows 
details of gages. 

1916.—Mawson, Robert, Manufacturing the 1-lb. High- 
Explosive Shell, 1916. (Amer. Mach., vol. 45, p. 158, 202.) 
Details of gages for serew-machine operations, for outside and 
inside threads, diameter and thickness of shoulder, length, and 
final test gage for shell diameters. 

1916.—Mawson, Robert, Manufacturing 12-in. Shrapnel, 
1916. (Amer. Mach., vol. 44, pp. 537-542, 581-587, 625-630, 
675-677.) Gives details of gages used; illustrated. 

1916.—Mayoh, F. H., Gages in Modern Manufacturing 
Practice, 1916. (Canadian Machinery, vol. 15, pp. 307-308, 
327-328, 364-365.) Illustrations in groups of a number of 
standard gages; includes gages for testing shrapnel-shell fuse 
rings. 

1916.—Micrometer Limit Gage Attachment, 1916. (Sci. 
Amer. Suppl., vol. 82, p. 325.) Brief description of “ Apollo 
Mykarms,” a small limit-gaging device invented and patented 
by a British government inspector. 

1916.—Moore, J. H., Manufacturing Adapters for 18-lb. 
High-Explosive Shells, 1916. (Amer. Mach., vol. 44, p. 413.) 
Illustrated details of gages used. 

1916.—Olsen, L. E., Gage for Measuring Shrapnel, 1916. 
(Amer. Mach., vol. 44, p. 412.) Gage illustrated has many 
advantages over the common saw-frame style or the vertical 
standard with pin-dropping device. 

1916.—Pusep, Hugo F., Whitworth Thread-Gage Making, 
1916. (Amer. Mach., vol. 45, pp. 775-777.) Deals with pre- 
cision gages for munition factories. 

1916.—Serew Gages, 1916. (The Engineer, vol. 121, pp. 
263-264.) Explains the necessity for accuracy in a gage, the 
errors which may occur in screws, and methods whereby these 
errors may be discovered and measured and avoided in future 
work. Abstract of paper written by the staff of the National 
Physical Laboratory; states that the screw gage plays a con- 
siderable part in munition work. 

1916.—Shell-Test Seale, 1916. (Amer. Mach., vol. 45, p. 
173.) The purpose of the seale is to immediately indicate 
whether the shell is under or over the preseribed weight. 


1916.—Suverkrop, E. A., Manufacturing British 18-Pounder 
High-Explosive Shells, 1916. (Amer. Mach., vol. 44, pp. 495- 
499.) In the final government inspection shells are subjected 
to a very rigid examination in which all the gages previously 
employed are again made use of. 


1916.—Training That Will Not Be Forgotten (editorial), 
1916. (Amer. Mach., vol. 45, p. 435.) Precision gage work 
on munitions. 

1916.—Unification des Filetages, vis Mécanique, France, 
Adoption du Systéme International par le Service de L’artil- 


’ pour V'Industrie Nationale, vol. 126, pp. 74-110.) 
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lerie, Ministére de la Guerre, 1916. (Bull. d’Encouragement 
Describes 
standard for screw threads adopted by the Minister of War of 
France for use in the artillery service. 

1916.—United States Munitions, the Spriugfield Model 1903 
Service Rifle, 1916. (Amer. Mach., vol. 45.) General speci- 
fieations and barrel operations, pp. 635-646, 679-689, 725-734; 
sequence of operations, including details of gages used. Op- 
erations on the barrel and fixed stud, pp. 679-689; illustrations 
of gages used. Operations on the bolt, pp. 987-994, 1033-1040, 
1079-1087; shows sequence of operations and details of the 
gages. Operations on the receiver, pp. 813-821, 859-866, 901- 
911, 945-956; includes details of gages; illustrated. Operations 
on the sleeve, pp. 1123-1131, illustrated details of the gages. 

1916.—Viall, Ethan, Making 3-in. Russian Shrapnel in a 
Pump Shop, 1916. (Amer. Mach., vol. 44, pp. 849-850.) De- 
tails of Russian shrapnel gages; illustrated. 

1916.—Wright, M. 8., Tolerance System and Metric Con- 


version Table, 1916. (Amer. Mach., vol. 45, pp. 702-704.) 
Tables compiled to assist in work necessary on gun construe- 
thon. 

1917.—Alford, L. P., ed., Manufacture of Artillery Am- 
munition, 1917, N. Y., MeGraw-Hill Book Co., Ine. Gives 
illustrated details of gages used. 

1917.—Baker, Donald A., Gages for Time-Fuse Parts, 1917. 
(Machinery, vol. 23, pp. 1089-1096.) Problems in the manu- 
facture of gages for Russian time fuses and methods by which 
they were solved. 

1917.—Bogart, F. H., Method of Machining the “ 85” Fuse 
Body, 1917. (Amer. Mach., vol. 46, pp. 721-723.) Details 
of machining operations; illustrations of special gages, ete. 

1917.—Bogart, F. H., Suggestions Relative to the Manu- 
facture of Parts to Limit, 1917. (Amer. Mach., vol. 46, pp. 
667-671.) On the use of limits and limit gages; steps in- 
volved; requirements for expressing dimensions; essential 
and non-essential dimensions; examples of wrong dimension- 
ing, ete., in the production of munition parts. 

1917.—Brooker, Arthur, Screw Thread Measurement, 1917. 
(Engrg., vol. 103, pp. 113-118, 139-141, 165-166.) Definitions; 
method of measurement by microscope micrometer, diametral 
measurements by floating micrometer, optical projection ap- 
paratus, and measurement of pitch by mechanical means. De- 
signed to be useful in manufacturing interchangeable parts in 
large quantities. (Same in Mech. Engr., vol. 39, pp. 339-343, 
353-355, and in Post Office and Elec. Engrs. Jour., vol. 10, pp. 
153-170. ) 


1917.—Buckingham, Earle, American Industrial Progress 
as Revealed by War Orders, 1917. (Amer. Mach., vol. 46, pp. 
315-321.) Contrasts American and European manufacturing 
development and then briefly states the principles underlying 
interchangeable production. 


1917.—Chubb, I. W., Producing British Screw gages, 1917. 
(Amer. Mach., vol. 46, pp. 593-594.) Notes relating to the 
methods followed by E. G. Wrigley & Co., in making gages for 
munition purposes. 

1917.—Cooke, A. G., W. J. Gow and W. G. Tunnicliffe, 
Manufacture of Gages at the L. C. C. Paddington Technical 
Institute, 1917. (Jour. Inst. Mech. Engrs., Feb.-March, pp. 
45-108.) Workshop details and methods of securing a high 
degree of mechanical accuracy under conditions of great 
urgency and without special equipment. Relates to the stan- 
dardization of munition manufacture. (Abstracts in /ron 
Age, vol. 99, pp. 536-538, and Model Engr., and Electrician, 
vol. 36, p. 115.) 

1917.—Crompton, R. E. B., Notes on Screw Gages, 1917. 
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(Automobile Engr., vol. 7, pp. 35-37.) States that at the com- 
mencement of the war there was no satisfactory system in use 
for gage making; suggests that whole series of screws from 
3-in. down to the tiny screws should follow one law for tol- 
erances, modified only by considerations of the method of 
manufacture. 

1917.—Dilrell, A. G., Ammunition for American Merchant- 
men, 1917. (Amer. Mach., vol. 46, pp. 617-625.) Description 
and illustrations of gages for 6-in. shell for the U. S. Navy. 

1917.—Erdman, A. W., Limits and Tolerances for the Manu- 
facture of Munitions, 1917. (Jour. Amer. Soc. Mech. Engrs., 
vol. 39, pp. 382-384.) Diseusses some of the practical aspects 
of limits and tolerances, as customary applied. (Abstracts in 
Amer. Mach., vol. 47, pp. 73-74; Iron Trade Rev., vol. 60, 
pp. 1130, 1139-1140.) 

1917.—Erdman, A. W., Limits and Tolerances in Muni- 
tions Manufacture, 1917. (/ron Age, vol. 99, pp. 1137-1138.) 
On relation of tolerances to weight; thread tolerances; indi- 
vidual judgment of inspectors; machine-tool limitation. 

1917.—Forrest, James, Inspection of Munitions, 1917. 
(Amer. Mach., vol. 47, pp. 763-764.) Inspection of munition 
work, and an example of gaging with minimum plug. 

1917.—Gage Problem in Rifle Manufacture, 1917. (Jron 
Age, vol. 99, pp. 1199-1200.) States that there are not enongh 
tool makers to equip private plants with fixtures. 

1917.—How Gages for Big British Shells Are Made, 1917. 
(Iron Trade Rev., vol. 61, pp. 17-22.) Deseribes the plant of 
Dove-Smith & Son at Niagara Falls. 

1917.—Hamilton, Douglas T., Gaging and Inspecting 
Threads, 1917. (Machinery, vol. 23, pp. 477-486, 581-586. ) 
Review of question of manufacturing tolerances on various 
elements of a screw thread as well as other points of im- 
portance. 

1917.—ller, William T., National Supervision of Gages, 
1917. (Machinery, vol. 23, pp. 961-962.) Shows organiza- 
tion of proposed gage department of U. 8. Munitions Board. 

1917.—Macintyre, J. R., Production of Accurate Thread 
Gages, 1917. (Machinery, vol. 24, pp. 31-32.) Methods used 
in making thread-cutting and radius-forming tools and an 
angle-grinding fixture; current practice in the Remington 
Arms Co. 

1917.—Maeready, C. A., Elements of Gage Making, 1917. 
(Amer. Mach., vol. 47, pp. 491-493, 661-664, 1112-1118.) On 
the principles and methods for recognizing and avoiding errors 
that have become habitual to gagemakers. 

1917.—Masked Tolerances, 1917. (Amer. Mach., vol. 46, pp. 
694-695.) Method followed in making French high-explosive 
shell. 

1917.—Modifieation of the Whitworth Screw Thread (let- 
ter), 1917. (Engrg., vol. 103, p. 385.) Diseusses proposals 
of W. C. Unwin, which are stated to be of interest to those 
manufacturing munitions. 

1917.—Moffett, L. W. Toolmaker’s Role in Wartime, 1917. 
(Iron Trade Rev., vol. 60, pp. 929-931.) On the necessity of 
providing gages, jigs and fixtures for mass production. 

1917.—Powell, H. J. Bingham, Inspection of Screw Gages 
for Munitions of War, 1917. (Amer. Mach., vol. 47, pp. 
1065-1073.) An attempt to assist screw-gage manufacturers 
in their work of making gages for munitions of war, which 
have to be accurate within very low tolerances. 

1917.—Powell, H. J. Bingham, Screw Gage Measuring Ma- 
chine, 1917. (Amer. Mach., vol. 47, pp. 840-842.) Describes 
machine similar to one used in gage department of the British 
Ministry of Munitions. 

1917.—Pusep, Hugo F., Practical Points in Flat-Gage Mak- 
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ing, 1917. (Amer. Mach., vol. 47, pp. 369-372.) It has been 
demonstrated by all concerns engaged in producing war muni- 
tions in large quantities that the | at gage is an indispensable 
tool for taking measurements during the manufacture of 
primers, fuse bodies, time fuses, rifle parts, ete. 

1917.—Secrew Thread Measurements; Some of the Accurate 
Methods Used in Gage Making, 1917. (Jron Age, vol. 99, pp. 
894-895.) Sketches showing definitions adopted for various 
portions of serew threads; method of measuring screw threads 
by microseopic micrometer and principle of the optical pro- 
jection apparatus; in relation to the needs at the beginning 
of the war, when British manufacturers were compelled to 
make interchangeable parts in large quantities. 

1917.—Sears, J. E., Manufacture of Screw Gages (letter), 
1917. (Engrg., vol. 103, p. 137.) On the work of the Na- 
tional Physical Laboratory since commencement of war; pitch 


measurement, diameter measurements, optical apparatus, auto- 
matic lapping of serew threads. 

1917.—Standardization of Screw Threads, 1917. (Engrg., 
vol. 103, p. 360.) A series of questions accompanied by table 
and drawing of the Whitworth thread, sent out by the Engi- 
neering Standards Committee, in cooperation with the Minis- 
try of Munitions. 


1917.—* Sponsel ” Gun Barrel Calibrating and Straighten- 
ing Machine, 1917. (Amer. Mach., vol. 47, p. 744.) Deseribes 
a machine used for measuring and straightening the bore of 
gun barrels, ete. 

1917.—Starr, Adolph, Special Micrometer for Measuring 
Cartridge Tools, 1917. (Amer. Mach., vol. 46, pp. 651-652.) 
Illustration of a micrometer designed for measuring drawing 
punches for brass shells and covers. 

1917.—Suverkrop, E. A., Precision Thread Gages, 1917. 
(Amer. Mach., vol. 47, pp. 265-271.) Details of making pre- 
cision thread gages from the bar stock to the finished gage, 
in its relation to the manufacture of munitions. 

1917.—United States Common 
Steel Shells, 3.8, 4.7 and 6 in., 1917. (Amer. Mach., vol. 46, 
pp. 1113-1118.) Specifications and operation lists for the dif- 
ferent projections shown; includes gaging. 


1917.—United States Munitions, the Springfield Model 1903 
Service Rifle. (Amer. Mach., vol. 46.) Floor plate, {‘oor-plate 
catch, magazine spring, pp. 415-426; list of operations on 
parts that go to make up the magazine, illustrated; gages are 
included. Making the guard, pp. 287-293, 333-338, sequence 
of operations, including gaging; illustrations. Making the 
stock, pp. 1031-1041, 1079-1085, 1123-1129; sequence of op- 
erations, including gaging; illustrated. Movable stud; front 
sight and movable base; guard, gear, trigger and floor plate; 
leaf; slide and cap; draft slides; windage serew and butt 
plate, butt-plate cap, upper band, lower band, spring and 
swivel butt plate swivel, pp. 463-469, 551-558, 595-602, 641- 
647, 685-690, 725-735, 771-779; sequence of operations, inclu- 
ding gagings; illustrated. Movable stud, pp. 463-469; in- 
cludes illustrations of gages. Oiler and thong case, spare 
parts, container, serew-driver, pp. 947-953; includes illustra- 
tions of pages. Operations on the hand guard, pp. 67-73 (vol. 
47), 111-118; list of operations and illustrations of gages used. 
Operations on the sleeve, pp. 19-27; illustrations of gages are 
given. Safety-lock spindle and plunger, pp. 245-250; small 
details requiring several interesting operations; some of the 
fixtures and gages are of special interest; illustrated. Stack- 
ing swivel, hand-guard clip, front-sight cover, cleaning rods, 
pp. 817-823; list of operations and illustrations, including 
gaging, of small accessories which go to make up the com- 
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pleted rifle. Striker, mainspring and extractor, extractor col- 
lar, ejector and ejector pin, pp. 111-119, 153-161; includes 
illustrations of gages. The bayonet, pp. 197-205 (vol. 47); 
show gages used in manufacturing the three kinds of bayonets 
used by the United States; the knife or regular bayonet and the 
large and small bolo bayonets. The cocking piece, pp. 69-76; 
illustrations of gages are given. 

1917.—United States Munitions, the 3-Inch Common Shrap- 
nel, 1917. (Amer. Mach., vol. 46, pp. 353-377.) Includes il- 
lustrations of gages used. 

1917.—United States Munitions, the 3-in. Common Steel 
Shell, 1917. (Amer. Mach., vol. 46, pp. 486-507.) Includes 
illustrations of gages used. 

1917.—United States Munitions, 3 to 6-in. Cartridge Cases, 
1917. (Amer. Mach., vol. 46, pp. 881-903.) Includes illus- 
trations of gages. 


1917.—Unwin, W. C., Further Notes on Screw Threads, 
1917. (Engrg., vol. 103, p. 289.) A comparison of British 
Standard Fine Threads (B.S.F.) and the International Metric 
Thread, which is now largely adopted for munition work in 
Great Britain. 

1917.—Unwin, W. C., Suggested Modification of the Whit- 
worth Screw Thread, 1917. (Engrg., vol. 103, pp. 158-159.) 
Relating to the production of a great quantity of interchange- 
able mechanical parts for munitions. The advantage of clear- 
ance at the roots and crests of screw threads is examined and 
the effect of such a modification on the dimensions of the 
thread. (Abstract, Proposed Modification of Whitworth 
Thread, in Jron Age, vol. 99, p. 930.) 


1917.—Van Wyck, J. R., Heat Treatment and Temperature 
Measuring of Shells, 1917. (Amer. Mach., vol. 47, pp. 1087- 
1090.) Description of a successful method used in the manu- 
facture of two million 3-in. Russian shrapnel shells. 

1917.—Whitaker, E. W., Inspection of Gages for Ammuni- 
tion, 1917. (Iron Trade Rev., vol. 60, pp. 1242-1243.) The 
author shows the necessity of systematically checking all 
munition gages. 

1918.— Powell, H. J. Bingham, Inspection of Screw Gages 
for Munitions of War, 1918. (Jour. Amer. Soc. Mech. Engrs., 
vol. 40, pp. 108-109.) Discusses the question of pitch in screw 
gages. 

1918.—American Society of Mechanical Engineers, Public 
Meeting of Gage Committee, culminating in a proposal to the 
Government to codperate in munitions contracts by requiring 
certification of gages by Bureau of Standards, 1918. (Jour. 
Amer. Soc. Mech. Engrs., vol. 40, pp. 70-72.) Recommends 
that gages be checked against standards under unified super- 
vision. 


MaKING MALLEABLE Cast IRON RIFLE GRENADES. The 
Foundry, vol. 46, no. 2 (whole no. 306), February 1918, pp. 
47-56, 22 figs. 


Mopern GuN MANUFACTURING PLANT. The Iron Trade 
Review, vol. 62, no. 6, February 7, 1918, pp. 368-372, 15 figs. 


Miuitary ENGINEERING, Maj.-Gen. Wm. M. Black. The 
Rose Technic, vol. 27, no. 3, December 1917-January 1918. 
pp. 72-76. 


SMOKELESS Powpers. Arms and Explosives, vol. 
25, no. 303, December 1, 1917, pp. 158-160. 


Screw-THrREAD TOLERANCES FOR MUNITIONS. American 


Machinist, vol. 48, no. 4, January 24, 1918, pp. 135-136, 
3 figs., 4 tables. 
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Power-Plant Engineering 


Jotier Power Piant. Deseription of the power plant of 
the Public Service Company of Northern Illinois at Joliet, Ill. 

The outstanding feature in the new plant is the high steam 
pressure used, which is 300 lb. at the turbine and approxi- 
mately 325 lb. at the boiler, superheated 225 deg., or about 75 
lb. higher than common in modern stationary practice. 

Because of the density of the steam, extra heavy piping of 
relatively small diameter is used, all rigid construction being 
carefully avoided. The lengths of straight runs have been 
limited, and numerous long-radius bends are employed to pro- 
vide for expansion. ; 

Individual all-steel horizontal-tube economizers are used, 
said to be the first of their kind in the country. The construe- 
tion of these economizers is similar to that of the B. & W. 
water-tube boiler without the drum. The headers are of rod 
steel and the tubes, which are 4 in. in diameter and 16 ft. long, 
of drawn steel 14-in. thick. As low temperatures are expected, 
the tubes are galvanized inside and out to guard against corro- 
sion. ‘The economizer is vertically paneled for three passes, 
the gases from the boiler entering at the front, and from the 
third pass rising vertically through the induced-draft fan to 
the stack. Although at the given rating the fan requires 94 
hp., a 150-hp. motor was installed to provide for contingencies 
and to reduce upkeep to a minimum. Water to the economizer 
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enters at the bottom of the rear header and passes through 396 
four-inch tubes, to leave at the top of the front header. 

The economizer is placed above and integral with the boiler, 
the economizer tubes having a 5-deg. slope. There are no 
dampers between, so that the gases pass directly from one to 
the other, the furnace gases | owing from the economizers at 
such low temperatures as to permit unlined steel stacks. 

Outside of the small stoker engines held as reserves for 
motor drives there is no reciprocating machinery in the sta- 
tion. With little exhaust steam available to heat the feed- 
water, provision is made to bleed steam under thermostatic 
control from the fourth stage of the main turbine, where the 
pressure is sufficient for this purpose. Another feature is to 
utilize the condenser for drawing boiler make-up from the 
fresh-water reservoir. The water enters the condenser, and 
with the air of the condensate pump is passed in the usual way 
to the heater. 


Extra high high-pressure piping is used throughout with 
fittings of cast or forged steel. On steel pipes above 4 in. in 
diameter a special welded joint, shown in Fig. 6, is used. The 
pipe is extended through the flange and is belled out to form 
the face of the joint. The face is finished smooth and the edge 
beveled off to form a V-shaped groove to receive the welding 
metal. On fittings a face boss of extra thickness to form a 
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welding surface similar to that in the pipe flange is provided. 
The weld is intended only to seal the joint, the bolts through 
the flange taking this stress. (Power, vol. 47, no. 4, January 
22, 1918, pp. 108-113, 7 figs., d) 


Power INstTaLLations ror By-Propuct Coke 
Puants, George B. Evans. Journal of The Engineers’ Club 
of St. Louis, vol. 2, no. 6, November-December, 1917, pp. 
321-327. 


Railroad Engineering 


ALL-Woop axp Composite Hopper Cars POR THE NORFOLK 
& Western Raitway, B. W. Kedel. Deseription of two 
recent designs of hopper cars. The Norfolk & Western Rail- 
way is just beginning the construction of an order of 2000 
hopper ears of 57% tons capacity, ten of which are being 
built entirely of wood, including the center sills and bolsters, 
for demonstrating the possibility of this construction for cars 
of such capacity. The rest will have steel center sills and 
steel bolsters with wood-frame construction for the remainder 
of the ear. 

The design of the all-wood cars is the result of the unusual 
steel market. The wood and center-sill members consist of 
a pair of through 6 by 12-in. sills spaced 15% in. apart, the 
bottom being located 2 ft. 6yy in. above the rail, or 5yy in. 
below the center line of the coupler, about as steel sills are 
ordinarily located and without the old-style draft chambers. 
Doweled to the inside of each of these along the bottom edge 
is a buffing sill of 4 by 8-in. dimension, these being conse- 
quently located almost symmetrically with the center line of the 
coupler and extending from one bolster to the other. Bolted 
between the main center sills over each truck is a gray-iron 
casting, which serves as a draft-gear backstop and the center 
channel tie casting, the center plate being cast integral with 
it and + by 8-in. buffing sills abutting on one of these castings 
at each end. This casting has shelf portions which underlie 
the main draft sills and support them independently of the 
bolts. The easting also has bracket portions which overlie 
the center sills and to these the sills are also hung by means 
of vertical bolts. Buffing forces are delivered to the draft by 
this casting and from it to the end grain of the buffing sills, 
and the buffing sills, in the same manner, transmit the force 
directly to the draft gear at the opposite end of the car and 
on to the next ear. 

The body of the ear is anchored to the main 5 by 6-in. 
draft sills and these are bolted and doweled at iatervals to 
the buffing sills to take care of the shifting of the body and 
the lading with respect to the buffing sills. The center plate 
being integral with the back-stop casting, the force from the 
inertia of the truck in buffing reacts at one end of the car 
against the ends of the buffing sills and at the other end of 
the ear directly against the draft gear through this casting. 
The retarding force of a brake application is transmitted in 
the same manner. 


The bolsters are each composed of two 6 by 20-in. yellow- 
pine timbers passing over the center sills and beneath the 
hopper chute, and these rest upon the top surface of the gray- 
iron center casting. 


The design of the composite cars does not represent any- 
thing of unusual novelty. It is, however, of interest to note 
that iron castings are used quite extensively in the framing 
of these cars, the weight of the car being not much higher, 
however, than that of a steel car of equal proportions. (The 
first ear turned out weighs 42,300 Ib.) 
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It was contemplated on the steel center-sill cars to use 
wooden bolsters with the steel center sills, but because of the 
difficulty of making steel and wood work together with beam 
construction, steel bolsters are used with steel sills. The 
deflection of wooden beams is such that the center sills would 
be greately overstrained over the center plate before the bol- 
ster would have its proper load. Also the shrinkage of wood 
against the constant dimension of the steel would probably 
cause such variations in the loading at points as to entirely 
defeat the design. (Railway Review, vol. 62, no. 1, January 
5, 1918, pp. 13-15, 2 figs., d) 

Ram Creer. In a paper by Frank Reeves are described 
some simple experiments having for their purpose an explana- 
tion of the so-called creeping of rails. 
at which the author arrived are: 


The broad conclusions 
Creep of rails is due pri- 
marily to the deformation of the rail as the wheel passes 
over it. It may be likened to the movement of dough when 
rolled under a rolling pin. The more violent the deforma- 
tion, the greater the creep. That is to say, creep is increased 
by (a) increasing the wheel load, and (b) by diminishing the 
rigidity of the rail, either by reducing its section or using 
a weaker material. 

In a secon paper, by Harry Powell Miles, are described 
briefly the effects which the direetion and class of traffie and 
the alignments and gradients of the line have in producing 
creeping. The effect which ereeping rails have on the con- 
stituent of the permanent way and the method of reetifying 
the positions of the rails after a creep has taken place are 
described, as well as investigations which the author made for 
a period of five years on a length of line consisting of 850 
track miles of main and branch lines over which various kinds 
of traffic passed. The results of the investigation are not 
reported in the article. (The Railway Gazette, vol. 28, no. 2, 
January 11, 1918, pp. 42-45, 6 figs.) 


Tue Errects or Water Scoopinc on Train Resistances, 
H. ©. Webster. During its passage through the trough the 
scoop becomes a moving vane and is governed by the same 
principles as an ordinary turbine, except that the impact in 
the former case is caused by the collision of the moving scoop 
against the stationary volume of water and in the latter case 
by the moving water against the stationary or slowly moving 
vane. 

Assuming that the scoop is moving at a velocity of V ft. 
per see., and the area of the delivery pipe is a sq. in., then 
the resultant reaction of the seoop which constitutes the in- 
creased resistance of the train is 


R = \/2 X 62.4aV /1449\/ (V?/2) 


The writer gives the following table for trains moving with 
velocities between 25 and 60 miles per hour with a equal to 
50 sq. in. : 

Speed, m.p.h...... 25 30 35 40 45 50 55 60 
Resistance, Ib...... 901 1310 1779 2330 2940 3610 4320 5220 

The relation between resistance and delivery-pipe area a 

is shown in the following table (V = 40 miles per hour) : 


@, OG IM... cece 35 40 45 50 55 60 65 70 
Resistance, Ib.....1631 1860 2100 2320 2560 2800 3040 3260 


If these data are plotted as a curve, as the writer does in 
the original article, a straight line is obtained which shows 
that in designing the seoop the minimum area is desirable 
consistent with the volume of water to be lifted over a given 


length of trough. (Railway Engineer, vol. 39, no. 456, Jan- 
uary 1918, p. 4, 3 figs., ¢) 
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Locomotive Frepwater HearinG. Deseription of a new 
system for preheating the water before it is admitted to the 
boiler of a locomotive. In this case exhaust steam taken 
directly from the steam chest or the exhaust passage in the 
cylinder saddle is used. It is claimed that the amount of ex- 
haust steam taken in this way is not sufficient to interfere 
materially with the draft of the locomotive, while the feed- 
water temperature is raised from 150 to 180 deg. 

With this system the injector is replaced by a new water 
pump which was developed for this particular work by the 
Westinghouse Air Brake Company. 

This pump was modeled after a Westinghouse compressor. 
The steam end is that used on a standard 91-in. compressor. 
The water cylinder is 64 in. in diameter and double-acting. 
Tests made with this pump have shown that 50 lb. of water 
are pumped per lb. of steam used for operating the pump. 

In the heater illustrated in the original article the exhaust 
steam from the steam chests is admitted at the top, allowed 
to cireulate around the tubes which contain the feedwater, and 
passes out through the drain at the bottom. The water from 
the pump passes through the heater four times before it is 
delivered to the boiler. This is accomplished by means of 
walls in the headers at the end of the heater. One of the 
headers has three chambers formed by a wall extending hori- 
zontally across the header at the center and a vertical wall ex- 
tending up from this wall. The other header has one vertical 
wall dividing it into two parts. 

One of the most important features of this heater is rep- 
resented by the agitators contained in each of the tubes in 
the heater. They consist of thin corrugated and spiraled 
strips of brass and their function is to so agitate the water 
as it passes through the tubes that every particle of it will 
come in contact with the hot tubes and absorb all the heat 
possible from the exhaust steam on the outside of the tubes. 
This agitation also serves to keep the tubes clean and free 
from seale. The higher the velocity of the cold water passing 
through the tubes, the more violent the agitation and the 
greater the amount of heat absorbed by the water. (Railway 
Age, vol. 64, no. 3, January 18, 1918, pp. 177-179, 3 figs., d) 


THe Creep or Ratvs, Frank Reeves. 
105, no. 2716, January 18, 1918, p. 66. 
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SOLIDIFICATION AS A Factor Rarpway Vatvation, H. M. 
Taylor. Discussion of methods for determining the value of 
“the hardening down” of a railroad, which means deprecia- 
tion in the roadbed due to seasoning. The writer believes 
that it would be possible to arrive at a factor for determining 
closely the value of solidification by investigating the large 
companies which have lines long in service and lines newly 
built. (Railway Age. vol. 64, no. 3, January 18, 1918, pp. 
176-179, 5 figs.) 


Steam Engineering 


Ar Pumps. A sub-committee appointed by the Council 
of the North-East Coast Institution of Engineers and Ship- 
builders recently presented its report on various methods of 
producing high vacuum. 

This report was based on an investigation carried out at 
the works of Richardsons, Westgarth & Co., at West Hartle- 
pool, England. The apparatus used in the investigations is 
of the composite type, such as used in college laboratories. It 
is shown diagrammatically in Fig. 7. 

The tests were made on reciprocating air pumps working all 
wet, wet and dry, ete., and two steam jets. The pumps were 
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not used with the condenser, but with the receiver A. Into 
this receiver continuous streams of air and hot water to rep- 
resent the condensate could flow at known rates, and it was 
the duty of the pumps to remove the water and maintain the 
vacuum in the receiver by withdrawing the air and vapor. As 
it was found in early tests that the aeration of the water was 
very irregular, it was decided to standardize it and for this 
purpose the de-aerator C was installed. It consists of a 
chamber exhausted by a steam jet to a vacuum of about 24 
or 25 in. 

The first tests were made with the plant arranged on the 
“ordinary wet system” with both barrels working. The re- 
sults are shown at A, B and ( in Fig. 8. To study the effect 
of the reduction in the volume of air, tests were then made 
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with the single barrel, the results being shown in D. The 
next experiments were carried out with one barrel working 
wet and the other dry. The results obtained are shown at E, 
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the foot valves and so preventing the passage back to the re- 
ceiver of the air and vapor in pipes Q and FR already com- 
pressed by the action of the steam jet. The results obtained 
are shown in G, for 60,000 lb. of condensate per hour, and 
H, for 10,000 lb. of condensate per hour. 

The report states that the advantage obtained by the use of 
the jet is at once apparent, the vacuum approaching very 
closely to that ideally obtained in the absence of air, and an 
important portion of the curve being indistinguishable there- 
from. 

Two other arrangements of the kinetic system, namely, the 
kinetic wet and dry, were tried. The jet K, Fig. 7, and its 
condenser were moved to the left and connected with the barrel 
on that side and the U-pipe 7 was dispensed with. The right- 
hand barrel was run wet and the left-hand barrel dry. The 
line K, Fig. 8, shows the results obtained. 

The tests have shown the greater efficiency of the steam 
jet. The complete report can be obtained from the Institution 
and costs half a guinea. (The Engineer, vol. 124, no. 3235, 
December 28, 1917, p. 557, 4 figs., e) 


Air Pumps anp Conpensers. A new application of the 
steam-jet vacuum has recently been suggested by D. B. Mori- 
son. An extended investigation brought him to the conelusion 
that the steam jet is of advantage where the conditions are 
such that a poor vacuum meets the needs of the case. From 
his experience it appears that if a 25-in. or 26-in. vacuum will 
satisfy requirements, it can be obtained more cheaply and 
maintained more certainly by the use of auxiliary steam jets 
than in any other way. 

A bad vacuum in a condenser, if not due to dirty tubes or 
hot cooling water, implies that much of the tubing is air- 
jacketed. In the commercial operation of reciprocating en- 
gines it is difficult to prevent air leakage, which impairs the 
efficiency of the condenser tubing. As the mixture of steam 
and air passes over the tubes, the steam as it condenses drops 
away as water, but the air remains behind, jacketing the tube. 
As a result, the lower rows of tubes in a reciprocating-engine 
condenser become quite ineffective. 

Nevertheless, the lower rows cannot be abolished, because the 
air pumps can only remove a certain volume of air per minute, 
depending on their gross piston displacement, and also on the 
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with cooling water at 50 deg. fahr., and IF’, cooling water at 70 
deg. fahr. 

Next “kinetic ” combinations were tried out. Fig. 7 shows 
the connections used for the kinetic twin wet system. Two 
\4-in. steam jets working in parallel were fitted at K. The 
air withdrawn by these jets from the receiver was discharged 
into the small receiver and condenser L, the water being 
directed through the U-pipe 7, which acted as a seal, making 
effective the head obtained by the height of the receiver above 


temperature and pressure of the air itself. If the lower tubing 
be removed, the air will be delivered to the pumps at a higher 
temperature, and in that case either the piston displacement 
must be increased or the air must be delivered to the pump at 
a higher pressure, which means a worse vacuum in the con- 
denser. 

Here is to be found the advantage of the steam jet. If 
steam jets be interposed between the condenser and the pump, 
these jets which have a great volumetric capacity compress the 
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air into the pump suctions, so that a large weight of air can 
be abstracted with a very moderate pump displacement. Hence, 
the amount of the cooling surface in the condenser can be 
reduced 20 to 25 per cent, and the air pumps may also be made 
much smaller. 

The experiments referred to in this article are those made 
by a sub-committee of the North-East Coast Institution of 
Engineers and Shipbuilders, and are reported in the next ab- 
stract. (Engineering, vol. 104, no. 2712, December 21, 1917, 
pp. 664-665, 2 figs., e) 


MEASURING, PurtFyING AND HeatTiInGc Freep Water, AND 
FrepinGc BorLers. Southern Engineer, vol. 28, no. 5, January 
1918, pp. 52-74, 36. figs. 


CONDENSERS Seventy-Foor Warer Lever Varta- 
riox, F. R. Brosius. Deseription of an installation where 
a type of substructure construction had to be adopted so 
as to insure a satisfactory supply of condensing water under 
unfavorable conditions and also support the great weight of 
the building and equipment on unstable ground. There are 
five condenser wells, with the intake well 86 ft. deep from 
the basement floor to the well floor and 60 ft. in inside diam- 
eter. Special methods for sinking the three larger wells 
had to be resorted to. It is of interest to note that part of 
the weight of the turbine rim rests on these wells. 
vol. 47, no. 5, January 29, 1918, pp. 142-144.) 


(Power, 


Tue Ltuprication OF STEAM TURBINES. 
no. 6, February 5, 1918, pp. 198-201, 3. figs. 


Power, vol. 47, 


AcricuLturAL Tracrors, Alan E. L. Chorlton. Engineering, 
vol. 105, no. 2714, January 4, 1918, pp. 7-10, 10 figs. Among 
other things, the subjects of drawbar pull and road_resist- 
ance are diseussed in detail in a very interesting manner. 
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AmerIcAN Research Mernops, Charles H. MeDowell. 


Journal of the Western Society of Engineers, vol. 22, no. 8, 
October 1917, pp. 546-564. 


Aw InpustriaAL ACHIEVEMENT OF THE War, L. P. Alford. 
Industrial Management, vol. 55, no. 2, February 1918, pp. 
97-100, 1 chart. 


Women IN AIRPLANE Propuction, |. William Chubb. 
American Machinist, vol. 48, no, 6, February 7, 1918, pp. 
221-225, 16 figs. 

Laws ReGuLATING WOMEN IN Suops. American Machinist, 
vol. 48, no. 6, February 7, 1918, pp. 239-240. 

Women as Founpry Workers In Germany, K. Abeking. 
The Metal Industry, vol. 11, no. 25, December 21, 1917, pp. 
520-523, 4 figs. 


Charts 


CHarTs FoR DRAWING WuHItTWorRTH HEXAGONAL NUTS. 
Mechanical World, vol. 63, no. 1619, January 11, 1918, p. 15. 


Grapuic Meruop or DETERMINING THE AMOUNT OF Rapta- 
TION Reguirep, M. William Ehrlich, 
February 12, 1918, p. 225. 


Power, vol. 47, no. 7, 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as ¢ compara- 
tive; d descriptive; e experimental; g general; / historical; 


m mathematical; p practical; s stafistical; ¢ theoretical. Ar- 
ticles of especial merit are rated A by the reviewer. Opinions 
expressed are those of the reviewer, not of the Society. The 


Editor will be pleased to receive inquiries for further informa- 
tion in connection with articles reported in the Survey. 


LIBRARY NOTES AND BOOK REVIEWS 


A RT!CLES of interest from the Library of the four Founder Societies, selected list of accessions 
during the month, and reviews of books of special importance prepared by members of the 


A.S.M.E. and others particularly qualified. 


Making the Library Serve 
Your Purpose 


I is only by constant use that one begins to understand and 

appreciate into what an immense storehouse of knowledge 
the combined engineering societies’ Library has now develope |}. 
For although a complete dictionary catalogue by authors and 
subjeets may be available, and in addition many published 
bibliographies besides those compiled in the Library—all of 
which are at all times at the disposal of members visiting 
the Library—it would be a mistake to think that this ma- 
chinery affords complete access to all the material. 

Complete access could only be provided by a systematic 
index covering the whole of the books and periodicals, and 
such an index would hardly consist of less than twenty million 
cards, to approach anything like completeness; but the cost 
of this work is far beyond the present financial resources of 
the Library. 

It is evident that a dictionary catalogue and bibliographies 
merely act as principal signposts through the labyrinth of 
knowledge constituted by the publications. But although no 


complete index is available, the Library possesses other means 
to get at what is wanted, ie., a staff of searchers, who frown 
long experience have learned to dig, and to dig deeply; end 
it is now a rare thing that a question is presented for elucida- 
tion and the inquirer is not satisfied. These searchers, making 
use of the signposts mentioned, act as guides in the inrumer- 
able directions indicated; it is they who finally obtain what- 
ever information may be required. 


Members of the engineering societies are at all times wel- 
come in the Library, and welcome also to do their own digging, 
in which the Library staff will gladly assist them; but they 
will find that as a rule it is cheaper and much more convenient 
to have the digging ‘one for them, for an experienced searcher 
will find a dozen references where an inexperienced man will 
find one. 


Bibliographical work done by the searchers may serve a 
variety of purposes. It may be used for direct application 
in business; as a basis for technical papers, books, lectures; 
as a basis for inventions and patents; as a basis for legal 
action; or from the standpoint of economic, financial, and 
other aspects. It is therefore of the utmost importance that 
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all questions made the object of a search should be stated 
with the greatest accuracy, for only an intelligent question is 
likely to elicit an intelligent answer. In the great majority 
of eases it is unwise to ask the Library for all information 
on a given subject. In almost every case it is necessary to 
state limitations, such as: The search is to cover a stated 
number of years; the information is required for such and 
such a purpose; patents must be included or excluded, ete.; 
and this is the more necessary because it is generally in the 
more difficult questions that the assistance of the Library is 
required. 

In view of the multitudinous ramifications of search work 
it is hardly possible to apply standardized methods to it, 
but it may be explained that the usual procedure ineludes the 
following steps: 

a The inquiry is formulated exactly; if this is impossible, 
further information is asked of the inquirer. 

b A bibliography is made to cover the subject exactly as 
stated, and is submitted to the inquirer. 

ce After perusal the inquirer may decide either to examine 
all the material or to select for further consideration 
such references as appear to him most suitable. 

dad In accordance with his decision the Library may be called 
upon to make photoprints, translations, or abstracts of 
the material selected, as the case may be. 

e On receipt of these the inquirer is in a position to give 
the final answer to the original question, or he. may de- 
termine in what further directions the assistance of the 
Library would be desirable. 

Of course, the inquirer is at liberty to close the question 
at any of the stages enumerated. The Library also will tell 
the inquirer quite frankly when searching has probably 
reached the limits of usefulness, and it keeps an exact record 
of the extent of the searches made, so that any one may be 
continued at any time without duplication of the work. 

An examination of the searches made in the Library would 
open the eyes of many as to the variety of subjects of in- 
quiry. Although the searches are made under definite instruc- 
tions from the Director with regard to methods, sometimes 
a question is received the answer to which lies entirely out- 
side of the recognized routine, and to find an answer to some 
of these may tax to the utmost the ingenuity of the searchers. 
The following is an instructive example: 

Some time ago a member presented the following question: 
“ About fifteen to twenty years ago the sulphur beds of the 
island of Saba were worked; find the references.” 

In a ease like this the card catalogues and most of the 
printed indexes are of little use, for even the encyclopedias 
dismiss a small place like Saba with a perfunctory note of 
about five or six lines, stating that it is a small island be- 
longing to the Dutch West Indies, ete. The searcher experi- 
ences a vivid realization of the hopeless position of a man 
standing before a mass of books and not knowing where to 
attack them. 

Reflection shows that the only way to attack such questions 
is to analyze them and think out a plan leading to the de- 
sired information. Thus in the Saba case the population 
would be very small and, therefore, mining operations of any 
extent would very likely be reflected in the figures. Again, the 
ore mined would presumably be exported, and being a poor ore 
by inference (for otherwise operations would be still going 
on), it could not stand the freight rate to Holland; it would 
most likely be shipped to the United States, also on account 
of geographical location and shipping facilities. Thus we 
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obtain two sets of figures, population and imports to U. 8., 
with which to begin operations. Which of these two sets is 
more likely to be available, to be more accessible and more 
accurate? Experience teaches that as a rule population figures 
are more reliable and more easily ace s-ible, hence these were 
made the point of attack. 

After considerable trouble, sufficient figures were obtained 
between the years of 1886 and 1913 to construct a curve, 
showing that a peak oceurred about the year 1888. This was 
followed by a continuous decline, but preceded by rather 
small variations. Figures before 1886 could not be located, 
although it would have been interesting to follow out the 
variations indicated. Assuming that the year 1888, the peak 
of the reconstructed curve, was the year of the mining opera- 
tions in question, this would agree fairly with the statement 
of the inquirer that they took place fifteen to twenty years 
ago, for in almost every case the time given is understated. 
The obvious course to follow now was, therefore, to examine 
the figures giving the imports into the United States for the 
corresponding period. Naturally, no geographical figures were 
available for a small place like Saba, the only statistics found 
including all the Dutch West Indies and Surinam; as for the 
subject sulphur, it was useless to think of tracing it in the 
imports. 

The tables of imports found, however, proved to be disap- 
pointing, for they showed no unusual features; there was no 
peak corresponding to that of the population, nor was it per- 
haps reasonable to expect such an indication in view of the 
complexity of the figures. 

According to the population curve it was useless to examine 
import figures for later years, so it was decided to work 
backwards at any rate to 1880, for there a decennial table for 
1870-80 might be found. So it turned out to be, and the 
figures for 1875 indicated a fairly large import. What was 
more remarkable still, this import figure was isolated—it was 
preceded and followed by entire absence of imports. A\l- 
though this absence might be satisfactorily explained in va- 
rious ways, this was a good-enough indication on which to 
refer to mining magazines of that year in the hope of finding 
Saba, and so it happened. The article giving the information 
was found in the Engineering and Mining Journal for July 
1875, vol. 20, p. 56. 

It may be argued that going through the mining magazines 
at once would have led to the desired result, but in view of the 
fact that the inquirer was 22 years out in his statement, the 
fallacy of this is obvious. Besides, searching indexes for a 
number of years back has its difficulties; one is forcefully 
reminded of the philosopher’s dictum, “ Nothing is constant 
but change.” 

In the above case the train of thought led to the desired 
result; it might also have failed, but it is a fair example to 
show that no pains are spared in the Library to get at the 
information desired by members. Nor should the charge made 
by the Library for this class of work deter members from 
the full benefit of this unique collection of engineering liter- 
ature, for the rate of $1.50 per hour charged is caleulated to 
cover actual cost, so that no part of it will fall on the finances 
of the Library. 

Inquiries from members are at all times weleome and esti- 
mates for work required will be gladly given so far as this 
is possible. Members who send orders to the Library can 
always keep control of the work to the extent of specifying 
the number of hours to be spent on their inquiries. 


J. K. 
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BOOK REVIEWS 


Machinery’s Encyclopedia. A Work of Reference Covering Practical 
Mathematics and Mechanics, Machine Design, Machine Construc- 
tion and Operation, Electrical, Gas, Hydraulic and Steam Power 
Machinery, Metallurgy and Kindred Subjects in the Engineering 
Field. Compiled and edited by Erik Oberg and Franklin D. Jones, 
in collaboration with many prominent mechanical and electrical 
engineers. The Industrial Press, New York, 1917. 


In 7 volumes, 
half-leather, 8x11 in. $36. 


In spite of the unquestioned usefulness of encyclopedias of 
engineering, the English language is, unfortunately, poorly 
equipped with these summaries of current practice at the time. 
Such works as Spon’s Dictionary of Engineering and Apple- 
ton’s Cyclopedia of Applied Mechanies had great practical 
value in their day, as epitomes which saved reference to many 
individual treatises, but the time that has elapsed since their 
issuance has made them obsolete and created a need for some 
successor which would present present knowledge and current 
practice in concise and authoritative fashion. 

The present work is intended to do this for mechanical en- 
gineers, especially for those interested in the design, construe- 
tion and operation of machines and machine tools. To this 
end particular attention has been given to those processes 
and methods which the designer and manufacturer of ma- 
chine tools use and to the best practice in machine-shop opera- 
tion. The material included has been selected from the stan |- 
ard treatises and from the columns of Machinery; supple- 
mented by numerous special signed articles on many phases 
of the general subject. 

The noticeable features of these volumes are the length of 
the articles on important topics, the liberality with which they 
are illustrated, and the care that has been taken to include 
topies that are usually given scant attention. The article on 
Broaching, to take an example at random, fills 9 pages 
and contains 17 illustrations. Twenty-two pages are given 
to a discussion of Assembling. The question of Grinding and 
Grinding Machines occupies 50 pages, while the article on 
Autogenous and Electric Welding is 30 pages long. These 
articles give an idea of the scope of the work; the minor 
articles, however, are also useful, including as they do much 
material that usually is hard to find. 

The final volume includes a comprehensive index, enabling 
one to find information not brought out by specific headings 
in the eneyelopedia, and a Guide to Systematic Reading, out- 
lining courses of orderly study on a number of topics, such 
as Mathematics, Forging Practice and Equipment, Finishing 
and Protecting Metal Surfaces, ete. 

The mechanical construction of the set is good. The type, 
while small, is clear. The illustrations are reproduced from 
line drawings and are really illustrative. The pages open flat. 

The producers of the work are to be congratulated upon 
the result of their endeavors. The set will prove of distinct 
usefulness in any library of engineering. 

Harrison W. Craver. - 


The Principles of Iron Founding. By Richard Moldenke, E.M., Ph.D. 
McGraw-Hill Book Co., Inc., New York, 1917. First Edition. 
Cloth, 6x9 in., 517 pp., 45 illustrations. $4. 

Dr. Moldenke needs no introduction to those familiar with 
foundry practice, for he is one of the comparatively few 
men who have had to do with the marked advance of recent 
years in the art of producing sound castings. He is not only 
a well-trained technical man, but a successful foundryman as 
well, having had at different times the management of some 
of the largest foundries in this country producing gray iron, 
malleable and steel castings. 
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His fifteen years of acceptable service as secretary of the 
American Foundrymen’s Association have brought him into 
close touch with all of the prominent founders of the world 
and provided the best possible training for writing a book on 
foundry work. 

The author has undertaken to deal more or less completely 
with all of the principles underlying the processes involved in 
the art of iron founding. 

It is rather unfortunate that there is nothing in the title to 
indieate that the author has not covered the whole field in his 
book. Either the title should be changed or this book should 
be marked Vol. 1, for the author notes that he is now at work 
on a second volume which will deal more particularly with 
general foundry practice. 

This volume pays especial attention to the metal itself, to 
melting processes and to mixture making, and leaves nothing 
to be desired in the way of general information along these 
lines. 

The problem of oxidized iron is given special attention and 
much new material is presented. 

The book together with the promised second volume will 
unquestionably become the leading reference book on foundry 
practice and can be safely recommended to those seeking in- 
formation on foundry work along either historical, scientific 
or practical lines. 

The book should be in the library of all those interested in 
foundry work, as it is well worth owning. The facts and in- 
formation which it presents are absolutely reliable and no other 
foundry book contains so much that is so. 


31RD. 


Lubricating Engineer’s Handbook. A Reference Book of Data, Tables 
and General Information for the Use of Lubricating Engineers, Ol 
Salesmen, Operating Engineers, Mill and Power Plant Superin- 
tendents, Machinery Designers, etc. By John Rome Battle, B. 8&. 
in M. E. J. B. Lippincott Co., Philadelphia, 1916. Cloth, 6 x 9 in. 
333 pp., 114 illustrations and 16 pp. of ruled log sheets $4 net. 


Of very real importance are the 26 chapters devoted to the 
presentation of specific recommendations as to the proper and 
economie lubrication of air compressors, automobiles, internal- 
combustion engines, steam engines and turbines, refrigerating 
machinery, street and railway cars, locomotives, elevators, roll- 
ing-mill, textile, flour-milling and electrical machinery, ete. 
Wire-drawing and cutting-tool lubrication are also dealt with 
and chapters are given on lubricating oil and grease tests, 
lubricants and their properties, the cost of lubrication, etc. The 
book is self-contained, in that all of the mechanical reference 
data and tables required in working out lubricating problems 
are included. The author has been the mechanical engineer of 
a large oil company for many years and writes with the 
knowledge thus 


Bulletin No. 99 of the University of Illinois Engineering 
Experiment Station contains the results of a series of experi- 
ments on the collapse of short thin tubes. made by Prof. A. 
P. Carman of the department of physics. The purpose of these 
tests was to find an equation by the application of which the 
pressure required to collapse a tube can be calculated when 
the dimensions of the tube and the elastic properties of the 
material are known. The bulletin gives a brief summary of 
earlier experiments on collapsing pressure, such as those of 
Fairbairn, Stewart and others, together with the formule de- 
veloped by these investigators. Copies of this bulletin may be 
obtained gratis by addressing the Engineering Experiment 
Station, Urbana, Tl. 
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